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ALTER BAGEHOT once said of certain literary economists, 
who had no bent for practical affairs, that they were “like 
astronomers who had never seen the stars.” In fact, no small number 
of people believe that this applies to all political economists ; that 
they do very well as students of books, but are unable to keep their 
heads in the midst of facts and actual business ; and that only the 
“hard-headed” merchant is competent to explain the causes of what 
he sees to the uninitiated. As in many general beliefs, there is some- 
thing just and right in this; and yet there is something too which is 
not included in it, which leads the holder of the belief to narrow and 
illiberal conclusions in regard to a very important study. A fair and 
candid consideration should be given to the qualities of mind called 
into play by the study of political economy, and then we may more 
easily judge of the character of the work demanded of an economist, 
and of the way in which these demands have been met. 

It is axiomatic that not every person can succeed in political econ- 
omy any more than in art or music, Some people, although admirably. 
equipped in other directions, have attacked political economy with 
great zeal, only to realize finally that anything beyond a certain gen- 
eral knowledge and use of its principles is denied to them. Any hint, 
therefore, although imperfect as mine may be, of a knowledge of the 
mental qualities requisite for success in such a study, will at least set 
to thinking those who propose to begin it, and possibly lead those 
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who do not intend to study it to consider whether they have formed g 
right judgment upon the work already accomplished by economists, 
The mental qualities brought into use by political economy are of 
two seemingly opposite kinds; and, simply because of this distingt 
opposition between them, few persons combine them both, and conge. 
quently few persons have achieved great success in the study, To 
illustrate best the mental operations required, let me first recount 
briefly the process followed in an economic investigation. Certain 
phenomena are observed, and their accuracy ascertained ; an h 
thetical explanation, or a statement of the cause operating to produce 
the observed phenomena, is made on the best possible ground known 
to the investigator ; a process of verification then follows, wherein the 
hypothetical principle is applied to other observed economic faets; 
and, if it explains the given conditions in all known cases, the law ig 
considered established—just as we proceed to discover a law in phys- 
ics (although the economic law is not capable of quantitative accuracy 
in statement like the physical law). First, there is observation, then 
deduction, and lastly inductive verification, with a severe and exacting 
standard. Or, to again use the words of Bagehot, we act as if 4 man 
were arrested under suspicion of murder: a murder was known # 
have been committed, and the doer of the crime has been suspected; 
and then, if, on resort to legal and just proof, the suspicion is found 
correct, he is declared guilty. Likewise, when economic phenomena 
are observed, the law expressing the relation between cause and effect 
is suspected ; and if, on comparison with the facts, this law is wholly 
substantiated—as it were, “found guilty”—it is considered estab 
lished. rT 
By the deductive part of the process, the Jogical and reasoning 


powers are called forth in a marked degree. Hence economic study | 


needs, and in its processes gives, the discipline of the severer logical ° 
and mathematical subjects. And many years of observation in the class- 
room warrants the statement that, as a rule, he who enjoys and mas- 
ters mathematical and logical work will succeed with political econ- 
omy, provided he has to some extent also the other necessary mental 
qualities. What these other qualities are may be seen by considering 
that, in the inductive part of the process above described, an impera- 
tive need exists for an honest, practical appreciation of facts, such as 
is possessed by merchants and men of affairs, coupled with an éco- 
nomic intuition, a faculty which is more or less innate, and not very 
much, in my opinion, a matter of cultivation. The capacity to collect 
and arrange facts is a book-keeper’s function ; but the ability to see 
through the confusing mass of details and trace the operation of @ 
governing principle, requires an intuitive regard for facts and their 
causes possessed in a large measure hitherto by only a few men, If 
this analysis be a true one, it will appear distinctly how it is that 
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qualities almost diametrically opposed to each other are necessary for 
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the equipment of an economist of the first rank. On the one hand, he 
must have the power of close, sustained, and logical reasoning ; on 
the other, he must have a most thoroughly practical spirit, without 
vagaries and nonsense. The former he gains chiefly by his academic 
training ; the latter, by general maturity and an intuitive or practical 
knowledge of the world of business. In short, be must be at once a 
so-called) “ doctrinaire ” and a “‘practical man.” To be without one 
set of these faculties is to seriously and fatally prevent any great use- 
fulness. A purely “practical man,” without the logical training, can 
no more achieve economic success than a railway-locomotive, no mat- 
ter how great its steam-power, can continue to run and reach its 
destination without rails. And yet, a bookish and literary economist, 
without the practical intuitions, can accomplish nothing more than a 
finely finished and most perfect engine in the hands of an ignoramus 
who does not know how to get up steam. We here find the explana- 
tion of a very common belief among the wide ranks of the busy and 
successful men of affairs in the United States—a class who have gen- 
erally had little academic training—that economists are mere “ doc- 
trinaires,” whose assumptions are all @ priori, all in the air, and 
above the level of every-day work ; who had better make @ fortune in 
pig-iron, or fancy dress-goods, before they set up to instruct the com- 
munity. Merely making money, however, does not at the same time 
make one logical. It is as if we should demand that every scientific 
physicist or chemist should have first put his knowledge into practice 
by inventing some application of electricity, or a patent-medicine, be- 
fore he is competent to impart the principles of his science to others. 
The contempt of the practical world for (so-called) “doctrinaires” is 
as great a mistake as for the speculative writers to set themselves 
above the men of affairs. As in most things, the correct position lies 
somewhere between. If an economist is an abstract thinker, and 
nothing else—unable to verify his deductions—then he justly merits 
contempt ; but in that case he is not a properly equipped man, as we 
have described him above. On the other hand, it is common to see 
merchants or manufacturers showing great energy in studying and 
writing upon economic subjects, who, so long as they confine them- 
selves to the range of facts within the limits of their own horizon, 
make most valuable and effective contributions to the verification of 


principles ; but, when, without accuracy, logical power, or a grasp upon 


governing principles, they begin to generalize upon their limited data, 
they are very apt to be less effective and useful than they are dog- 
matic. He only is truly an economist who, eagerly studious of facts, 
not in one occupation or place only, but in as many as possible, ap- 
plies scientific processes to his investigation, and produces that which 
becomes the world’s truth, the property of men of all times—not the 
petty sum of thought which has grasped only a small fraction of the 
facts. In other words, when a wide-awake man goes to books, he 
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really goes to get the experience of the best observers of all countries 
with which to correct himself against false and narrow inferences 
drawn from his own limited experience. 

In order to show how far this analysis is based on experience, 
some appeal to the history of the work of the most successful econo. 
mists will give results of an interesting and instructive kind. Adam 
Smith, Ricardo, Mill, and Cairnes combined in a high degree the two 
almost opposite kinds of powers needed for their success ; and these 
men have contributed the most to the progress of our knowledge of 
economic principles. It would be hard to name an author who has 
wielded a greater influence by his writings than Adam Smith by his 
“Wealth of Nations” (1776). His work was a great and admitted 
success, as tried by any tests, whether of popularity or permanent in- 
fluence on men’s minds. But on his tombstone will be found inscribed 
the name of an extensive ethical work (“The Theory of Moral Senti- 
ments”) as an equal claim to distinction with the “Wealth of Na- 
tions.” What is worth noting is that the great writer was a Professor 
of Moral Philosophy in Glasgow, and had planned an extensive course ° 
of lectures in which political economy formed but one part ; and we 
find that by training, by aptitude, by study, he was a skillful master of 
logic ; he had the power to separate the temporary and unimportant 
from facts, and educe an abstraction of the truth unweighted by the 
accidents of the form in which he found it ; and knew how to secure 
a firm grasp upon principles apart from their illustrations, which gave 
him later a scientific and systematic control over his subject, and 
enabled him to weld it into a compact and cohering whole. It was 
this power which made it possible for him to lay the foundations of a 
science of political economy. It widened his views, and made it easy 
for him to see the essentials of any concrete phenomena. In short, he 
possessed in a remarkable degree the first of the two requisites for sue- 
cessful economic work. But, then, to an almost equal extent, he hon- 
estly reverenced industrial and commercial facts; he studied them 
eagerly, and made his book an extensive collection of data on many 
special subjects. Everywhere one meets with the analysis and study 
of particular industrial phenomena ; and in them the keen, observing 
Scotchman, with a subtile, economic instinct, saw the operation of 
laws where the ordinary man of affairs saw only a crowd of familiar 
and monotonous details of business. The practical nature of his work 
is so well known that it seems unnecessary to call further attention to 
this side of his make-up. So well is this understood, that the late 
Cliffe-Leslie claimed for Adam Smith that his method of working was 
solely inductive, that is, starting from facts alone. It was, therefore, 
without question, his philosophic and logical faculty, united with a true 
and correct instinct for facts and the laws working in them, which lay 
at the bottom of Adam Smith’s world-wide success in his “ Wealth of 
Nations.” He had the power to see the universal in the concrete; to 
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disclose the operating force ; to shake off the incidental circumstances 
of its concrete envelope, take out the principle, and formulate it for 
use by others in subsequent explanations. The great Scotch “doc- 
trinaire ” was at once the most practical man of his time. 

Curiously enough, while Adam Smith approached political econ- 
omy from the side of abstract and metaphysical studies, his “ homely 
sagacity” led him constantly to practical results; but, although Ri- 
cardo was a rich banker and a successful man of business, who had 
early retired with a competence, he it was who, above all others, went 
farthest in attempting to formulate the principles he had arrived at 
from facts in a form which should state abstractly the general truths in- 
dependent of the changing conditions in which these principles worked. 
So that in Ricardo we have a man of business intuitions of the most 
practical kind, but one who early showed a fondness for mathematics 
and logical studies. Knowing only too well the myriad shapes in 
which facts arise before us, he was urged forward by a desire to express 
truth in a form as succinct and universal as possible. This tendency, 
taken in connection with unusual terseness and no great literary skill in 
exposition, has deceived people into thinking that his conclusions were 
all deduced by an @ priori process (because of his dry and peculiar 
method of stating them) ; while, as a matter of fact, he was a hard- 
headed man of affairs, living at a time when the Bank of England 
restriction act and the duties on corn led him to try to find out the 
fundamental principles which were governing the value of money and 
the price of corn. The results of these practical investigations were 
seen in the doctrines of the “ Bullion Report,” and the economic doc- 
trines of “ Rent” and “International Trade.” In this way, the work 
of the Scotch Professor of Logic, who had a great deal of practical 
insight, was supplemented by the study of a successful man of affairs 
who had a strong passion for concise and abstract statement of eco- 
nomic principles. We can not properly say of the man who was in- 
troduced to the details of the money market at fourteen, was in busi- 
ness on his own account at twenty-one, and was a wealthy man at 
twenty-five, that he was a doctrinaire wholly given over to abstract 
speculations. \ 

Jobn Stuart Mill illustrates what we have said in a different way. 
To him the fascination of abstract reasoning was so great, and the 
bent of his mind so strongly metaphysical, that this part of the econo- 
mist’s equipment preponderated_in his make-up ; his attention to the 
facts of practical life was not excessive. And this exposes the real 
weakness of his book. Perhaps no other systematic writer ever gained 
such a success by perspicuous treatment, and a certain geometrical 
symmetry in the connection of parts with a whole, as did Mr. Mill in 
his “Principles of Political Economy,” and this quality has greatly 
added to the value of his work. But, while the abstract character 
of many of his. chapters excites admiration for a power of sustained 
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reasoning which they showed, yet it must be confessed that they are 
too often ill-adapted to the common apprehension. Had he possessed 
more knowledge and acquaintance with practical business life, been 
nearer to the monotony of details, his work would have been imbued 
with a smack of practicality which would have redeemed its abstract- 
ness, and made it vastly more useful. Moreover, he would, as in the 
discussion of the wages question, have adapted his principles more 
correctly to the truth, and gained positions less likely to be assailed 
after others had noted their too great symmetry and too few limita- 
tions. His early training accounts for his book as it stands, and ex. 
plains his faults. ‘Account must, however, be taken of the life Mill 
led as a servant in the East India Company’s office, which widened 
his horizon, gave his mind practical employment, and furnished him 
with a great field of experience in men and things. This, without 
doubt, exercised a strong and steadying influence on his thinking, 
which had some of the faults of English insularity, and, taken together 
with his robust philanthropy, gave that practical direction to his work 
which, while it was inadequate, yet redeemed him from the charge of 
being too entirely given to abstractions. Had he had an interest in 
work-a-day things which equaled his fondness for metaphysics and 
abstract thinking, he would have succeeded even more than he did, 
and he made a great success. His treatment of international values 
is a conspicuous example of his faculty for extended reasoning, but, 
had he put it more as a practical man of affairs, he could have made 
an exposition of the principles quite as well as he did, and gained 
vastly in his hold upon the reader. Does it not become evident, then, 
that mere philosophic acumen is not sufficient in the model economist? 
Nor, on the other hand, is the mere man of affairs able to grasp the 
workings of principles in the confusion of details. These two powers 
must be, and always are, combined in him who accomplishes the best 
economic work. 

The personality of Mill’s great successor, Mr. Cairnes, is a very 
interesting one. He both knew and thought much. Members of Par- 
liament would come to sit by his invalid’s chair, in which he was con- 
fined by a painful disorder, finally ending in an untimely death, and 
find him more learned than they in the details and facts of certain 
legislation ; and yet with this accumulation of practical knowledge, 
for which he had a peculiar aptitude, no one since Ricardo has shown 
so vigorous a faculty for investigation, and the power of keeping 
his head while in the pursuit of principles. He was not befogged by 
metaphysical niceties, but followed his way through the multiplicity 


of actual business life with as sure and certain a grasp upon the — 


actuating causes, and with as clear and definite a view of the princi- 
ples in operation, as an expert accountant when adding a column of 
figures. His logical and philosophic side is most admirably seen im 
his little volume, “The Logical Method,” in which he lays down his 
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ideas as to the processes to be followed in an economic investigation. 
Nowhere else does he seem more clearly to show how essentially he 
had the power to handle a purely abstract question, such as that of 
method. And yet, on the other hand, it is to be noticed in his 
“Leading Principles,” that the whole criticism, by which he amends 
Mr. Mill’s positions—his study of value, the wages question, and in- 
ternational trade—shows how much more appreciation he had of the 
real facts of trade than Mr. Mill. Under his economic penetration 
the cold columns of Australian statistics, and American exports and 
imports, glow with brilliant illustrations of general economic laws. 
Armed with this firm grasp upon principles, and the ability to see their 
operation in practical affairs, he examined the facts of our foreign 
_ trade before 1873, and came to the conclusion that we were rapidly 
accumulating the material for a great financial explosion, and actually 
prophesied the panic which came in that year. Scarcely anywhere is 
there a better illustration of the success arising from the possession of 
these two almost wholly unlike powers of mind which I have been 
trying to show are essential for the highest achievement in political 
economy. Mr. Cairnes was an economic tight-rope walker ; he could 
go with a cool head through airy spaces where other. men became 
dizzy or fell to the ground. And, at the same time, he had the Eng- 
lishman’s sturdy respect for facts, with more than the ordinary Eng- 
lishman’s willingness to acquaint himself with social systems different 
from his own. 

These economists, whose powers I have attempted to analyze, 
have been the ones who have contributed most to our knowledge 
of the principles of political economy, as they are anderstood to-day. 
Above all other writers, these men have possessed a useful eco- 
nomic intuition, and a respect for facts, which have given peculiar 
strength to their clear, abstract generalization of results in the form 
of universal principles. Wherever other students and writers have 
accomplished less, it will appear that weakness arose from their entire 
or partial lack of one or both of these two sets of faculties. It ex- 
plains some other things also. French writers are unexcelled in the 
power of lucid statement ; but the generalizing and less practical 
French are not so likely to be good economists as the more common- 
sense English. Therefore, while the French have never much assisted 
the progress of political economy, they have stated results in the most 
admirable way. It is, then, reasonable also to expect that the practi- 
cal Americans, with their keen insight and thoughtful disposition, may 
also furnish the material for excellent economists, whenever they set 
themselves seriously to get the proper training. 


It may now be worth while to explain briefly some of the evi- 
dent ways by which the study of political economy disciplines the 
mind. It may seem somewhat startling to say of so practical a sub- 
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ject that, in a pre-eminent degree, it calls for the exercise of imagina- 
tion. “That is just what we have always said,” the scoffers at politi- 
cal economy say at once ; “so does novel-writing call for imagination, 
and a novelist is about as well fitted for the economist’s position ag 
the usual abstract thinker who masquerades as a teacher of political 
economy.” ‘To this it is to be replied that imagination is one of the 
chief requisites for mathematical study also ; that a novelist is not 
necessarily a good mathematician, goes without saying. The simplest 
propositions of solid geometry require the exercise of imagination, ag, 
for example, in the picturing of forms and solids with intersecti 

planes. The most logical student of the severest mathematical pro- 
cesses is called on for the exercise of this species of imagination. And 
so it is in political economy. In learning the subject, the perception 
of a simple general principle is often absurdly easy, but, for its assimi- 
lation into our own thinking, it is necessary that it should have become 
an interpreter of facts everywhere about us. To this end, it is essen- 
tial for us to apply the abstraction, or general principle, in every pos- 
sible case, to some concrete phenomenon. Very often, in order to 
show the action of this single principle operating by itself, we must 
separate all conflicting agencies from the situation—just as the physi- 
cist experiments in a vacuum exhausted of air, for the purpose of 
learning the full effect of a force, like gravity, when acting by itself. 
The economist, however, is not able to reproduce a given situation to 
the eye or ear, as is the physicist. He can not pile before him the 
exports of the United States or England, or summon before him the 
laboring-class or the capitalists of a country ; he must, therefore, pict- 
ure to himself the actual facts, just as the geometrician does the solid, 
and see how the operating principle works. This is very far from 
“theoretical dreaming.” It is at once a most difficult process, and a 
most excellent discipline in learning how to think on such subjects, 
To illustrate my meaning in a simple way, it is one thing to say that 
in order to have value a commodity must satisfy some desire, and be 
hard to get ; and quite another thing to be able to call up in the mind 
an image which will show the application of the principle. For ex- 
ample, to a shipwrecked sailor on a rocky island a bag of gold has no 
value, for it can not keep him alive. It is largely by such mental ex- 
ercise as this that a student best succeeds in assimilating the body of 
principles which make up the science of political economy. It has 
been frequently said to me, “I can understand the statements of the 
writer easily, but I do not-seem to be able to use the idea when called 
upon to explain things in a different connection.” This is exactly the 
difficulty, as it is also, by struggling with the difficulty, the disciplin- 
ary gain of our study. To understand an abstract principle, without 
the ability to see it in the concrete form, and test its truth, is of little 
gain to any one. This would in truth make a “ doctrinaire.” The 








only “ practical man,” in any conceivable sense, is he who, while seeing a 
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general principles, can best interpret the facts around him. To fol- 
low through a course of political economy without this attempt to 
think out the principles by use of the imagination, and by constant 
application to familiar facts, is like trying to climb a perpendicular 
slope of ice—the student will not catch hold. 

In the next place, the disciplinary power of the study is very much 
that which is gained in the study and pursuit of the law. The be- 
ginner first gets an understanding of the principles, and he is then 
constantly engaged in turning with them to the economic phenomena 
around him as an exercise in their application. Or, struck by some 
new or interesting fact, he studies to find the law which explains the 
observed effects. In thus applying general principles to explain spe- 
cial facts, the economic student is doing almost exactly that which he 
does when, in the profession of the law, he applies legal principles to 
particular cases, or considers whether the interpretation of the law in 
one decision applies also to the special case he has in hand. The mod- 
ern theory of legal teaching no longer recognizes the plan of simply 
filling the mind with statements of what the law now is, but aims to 
force the student, under oversight, constantly to apply principles to 
multitudes of cases, or to discover the principle running through the 
studied cases. It will, then, be seen that this process is much the same 
as in political economy. Consequently, quite apart from the “ useful- 
ness” of our study, its training is an excellent preparation for legal 
work, and strengthens the powers which are most called into play in 
that profession. 

Moreover, this kind of mental exercise is continually calling upon 
one for the ability to see the pivotal part in any statement, whether 
of fact or principle. Not to see the essential bearing of an exposition 
is a species of mental blindness; but exercise will gradually give 
clearer vision. Nothing is more common in the replies of untrained 
students to questions than the happy-go-lucky kind of answers which 
bear upon the general subject, but are aside from the point. Persons 
may write or speak about the question, but do not answer it; what 
they may say may be quite true in itself, but it is irrelevant. The 
faculty of hitting a point is one, in my opinion, like concentration of 
mind (to which it is nearly allied), which is largely capable of cultiva- 
tion and growth. And the discipline of rigorous study in political 
economy is one of the best means of acquiring it. In my experience, 
there have been some interesting illustrations of this analysis. Trained 
lawyers have, by heredity, transferred this faculty of directness of 
thought to their sons ; and it has been possible, sometimes, without 
further data, to pick out the sons of lawyers from reading their exami- 
nation-books in political economy. These sons “hit the nail on the 
head,” and made clean work of their answers, without any mental 
shuffling, or avoidance of the essential point. 

To make progress in such a study, the student must necessarily 
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gain exactitude and clearness, both in writing and speaking. Nothi 

is more striking to the instructor, as he faces a new class, than the 
limited powers of expression possessed by young men who have, in 
most cases, had a very extended course of classical training. It jg 
largely due, of course, to vague and loose thinking, He who has clear 
ideas can generally manage to convey his meaning, in varying de. 
grees of force, correctness, and elegance. The necessity, however, of 
making clear distinctions between things, which at first seem all alike, 
to see forces operating where none were seen before, stimulates unused 
faculties, and then progress becomes distinctly visible. Men who at 
the beginning expressed themselves in halting, inexact, and timid 
words, with a seeming passion for brevity, will, at the end of the 
course in which they have been constantly pushed to express them- 
selves, talk easily and freely on subjects which would at first have 
frightened them by an appearance of abstractness. In this respect, 
the training must be much like that in the study of metaphysics, 
Under constant criticism looseness of words and definitions will dis. 
appear—as clearness of ideas comes in. In no other study is inexacti- 
tude and lack of precision in words or facts more likely to stir up 
criticism and ridicule than in political economy, because in no other 
study are persons more concerned with things which affect all the 
world in every day of its existence, and in which absurd results and 
stupid mistakes are more easily seen by everybody. The economist 
must be vigilant and correct ; and the results of this requirement are 
such as tend to keep him as careful and exact as is possible. The 7 





effect of training under such conditions is admirable. 

One other marked result of the study of political economy deserves 
at least passing mention. Persons who by nature are unfitted for other 
kinds of academic work, and yet by custom or authority have trodden 
the beaten educational paths with a dull sense of discouragement and 
incapacity, have, in many cases, been awakened to a hitherto un- 
known interest in study by the practical and interesting nature of the 
subject. Economic questions confront them everywhere, and they 
meet with the discussion of them over the table, on the walk, and in 
the newspapers. It, consequently, stimulates even a sluggish disposi- 
tion to find that he can know something valuable about such practical 4 
matters of every-day importance. Livy or Thucydides may pall on his 
incapacity, but his curiosity may be piqued by having the functions of 
money explained tohim. The purchasing power of his yearly allowance 
is something which comes home even to him. As enlarging the field 2 
for willing mental activity, and giving new and interesting objects for } 
intellectual effort, political economy forms one of the most effective © | 
factors in the movement which in these latter days is liberalizingowt = 
courses of study, and is freeing us slowly from the cramped tyranny ts 
of a traditional training, still demanded, because, forsooth, it omee@ = 
seemed good to the school-men. Willing, enthusiastic study, because 
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it interests and fits the faculties, is a better thing for discipline than 
the serfdom of drudgery in a subject which excites no spontaneous 
response, and stirs an unwilling effort. And this is true, also, without 
any thought of undervaluing other branches of study. We must all 
admit that some minds are better fitted for one thing than for another, 
and that we can not do all things equally well. There is, therefore, 
a place for different studies so long as human abilities remain of a 
varied kind, and room should not be denied to any branch of learning 
which, apart from its “ usefulness,” is effective for mental discipline. 

A warning, however, should be given at the outset which may 
save later disappointment in some cases. No one would think of be- 
coming an accomplished chemist or geologist in one course pursued 
for one year; but many persons conceive that they can easily know 
all of political economy that is necessary for a sound judgment on 
passing questions in a less time than that. It is true that they can 
read over the statement of principles in a less time, but they can not 
become economists so easily. To have been trained until these prin- 
ciples become familiar as the alphabet requires time—time not merely 
for the intellectual efforts of applying the principles, but time for the 
mind to mature under the exertion and to digest its food slowly; since 
only by growth and experience does there come any development of 
the economic intuition, and a power to call readily upon any part of 
one’s acquisitions for instant use at any moment. An elementary 
course will serve a distinct purpose as part of a liberal education for 
every citizen, but it will not make an economist “teres atque rotun- 
dus” at once ; although honest work in a course for a year will give 
students no small advantage over those who have not had it. A brief 
course in chemistry may not enable the student to contribute at once 
to a new theory of heat, but it may give him a highly useful knowl- 
edge of the chemistry of every-day things. We must not, therefore, 
expect more from political economy than we do from other serious 
studies. 
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THE NERVOUS SYSTEM AND CONSCIOUSNESS. 


By W. R. BENEDICT, 
PROFESSOR OF PSYCHOLOGY AND LOGIC IN THE UNIVERSITY OF CINCINNATI. 


IL 


hs is the design of these papers to consider some of the more recent 
experiments and opinions as to the relations between nerve-matter 
and consciousness. The subject has been much be-written ; the final 
word, however, is not in print, or likely to make its appearance there 
for some time to come. This is plain enough to anatomist and physi- 
ologist, and the general reader may assure himself to the same effect 
by reference to the proceedings of the Society for Psychical Research. 
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These proceedings offer a considerable number of facts not readily 
classifiable under any theory now at hand. 

There is present and urgent need for a clear statement of the cage 
respecting nerve-matter and consciousness. There is equally urgent 
need that this statement should be reasoned upon according to the 
fundamental working of reason—viz., the detection of difference and 
similarity. It is the proper reward of modern science to have taught 

/that reasoning is the procedure from the known to the unknown by 
the pathway of resemblance. This resemblance must be experiment- 
ally determined and experimentally verified. Dr. Maudsley says, most 
truly, in his last edition of the “Physiology and Pathology of the 
Mind”: “It will not advance knowledge to identify phenomena of g 
different kind by giving them the same name ; on the contrary, the 
progress of knowledge lies in following the specializations of develop. 
ment, and in defining differences by a precise use of terms.” The 
characteristic phenomena of nerve-matter and the characteristic phe. 
nomena of consciousness should be stated and compared : if these phe- 
nomena prove different, they should be described in the light of that 
difference, and all conclusion as to their origin should be drawn ac- 
cording to that difference. Our first inquiry, then, is concerning the 
nervous system, as to its parts and functions. 

The histological elements of the nervous system are two, the fiber 
and the cell. The fiber appears under two forms, the medullated and 
non-medullated. The medullated fiber consists of a central thread or 
axial band, then a soft substance called the medulla, and, inclosing 
these, a tubular sheath. The axial band is the essential anatomical 
element of the fiber. It is an albuminoid substance—that is to say, it 
is highly unstable in character and complex in structure. The medal- 
lary substance is transparent, homogeneous, and strongly refracting, 
like oil ; it consists chiefly of lecithin and cerebrin. The sheath isa 
lime-substance. The differences in chemica] composition between this 
axial band and its marrow-like inclosure were shown by Lister and. 
Turner in 1859. The band becomes red by a solution of carmine, 
while the marrow substance is unchanged, and in turn this substance 
becomes opaque and brown under chromic acid, while the band ree | 








mains unaltered. 

The second element of nerve-matter is the cell. This, in its fully 
developed condition, is of irregular shape, with strongly refracting 
granular contents and a distinct nucleus and nucleolus. Many of the 
cells have one or more prolongations, and are accordingly classed as e. 
unipolar, bipolar, or multipolar. One at least of the processes of @ 
multipolar cell is continuous with a fiber and is called the axial-cylim 
der process. In the cells and in the intercellular substance of central 
nerve-Organs, albuminoid stuff is closely mingled with the other com- 
ponent parts of nerve-matter. $ 

The proportion of solids to water is but twelve per cent in the 
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cells, while it is twenty-five per cent in the fibers. This fact, taken 
in connection with the much greater provision for distribution of blood 
to the cell-mass, is strongly confirmatory of Mr. Spencer’s opinion that 
the cells liberate motion by destruction of their substance, and the 
fibers by isomeric transformation. 

The nerve-matter thus described is distributed over the body by 
two divisions—the great sympathetic and the cerebro-spinal systems. 
The latter alone concerns us in this paper. The nerve-matter of the 
cerebro-spinal system is found in the spinal cord and the encephalon. 
The spinal cord is a nearly cylindrical mass, from fifteen to eighteen 
inches long, and connected at its anterior extremity with the brain. 

The cell-matter lies at the center and forms a continuous ganglionic 
band. ‘The fibers are on the outside, and are divested of their tubular 
sheath. The central cell-matter of the cord is curiously shaped into 
two partial crescents, which are connected with one another by cell- 
substance called the gray commissure. Thirty- 
one pairs of nerves arise from the sides of the 
spinal cord and supply the entire body, except 
the head and other parts receiving branches 
from the cranial nerves. Each nerve leaving 
the cord contains, at its origin, all the filaments 
into which it may afterward be divided. Each 
filament or fiber remains anatomically distinct 
throughout its course. The fibers in the cord 
are connected by a commissure called the white 
commissure, and those on different sides of the 
cord extend longitudinally and are parallel to 
each other. Some of these longitudinal fibers, pro. 1—Homan Nerve-Fr 
passing from below upward, convey impulses to (Kolliker). a, @, a, healthy 


the cord or brain ; others, descending from the <5, {26 Janrest of whict 


brain and higher parts of the cord, transfer mo- sere stored | nw a 
tor impulses to muscles. Without presenting 

more anatomical detail, it is sufficient to say that the halves of the 
cord are unified by the fibers of the commissures, and that it works as 
one organ. 

The nerve-matter of the encephalon is divided into three principal 
parts, viz., the medulla oblongata, the cerebellum, and the cerebrum. 
The medulla is a continuation and enlargement of the spinal cord at 
its entrance into the cranial cavity. Here the anterior fibers of the 
cord become the anterior pyramids of the medulla, while the posterior 
fibers of the cord are called the restiform bodies. Immediately to the 
side of the pyramids are projections called the olivary bodies. The 
medulla is about one and one quarter of an inch long, and one inch 
broad at the widest part. There is cell-matter in the restiform and 
olivary. bodies, a part of this matter being continuous with the cell- 
matter of the cord, and a part consisting of independent masses. Di- 
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rectly above the medulla is what is known as the pons Varolii. There 
are masses of cell-matter scattered at irregular intervals through the 
pons, but it is made up principally of longitudinal and transverse fibers, 

The longitudinal fibers connect the medulla with the cerebrum, 
while the transverse fibers unite the halves of the cerebellum. This 
organ, the cerebellum, is made up of two hemispheres or lateral lobes 
and a median or central lobe. The cell-matter lies on the outside, the 
fibers are within. The external 
surface of the organ has a foliated 
appearance, caused by its subdiyis- 
ions into multitudes of thin plates 
by numerous fissures. This sub- 
division allows great increase of 
cell-matter by numerous fine con- 
volutions, and the matter is further 
augmented through penetration 
within of arborescent processes of 
cell-substance. 

The next portion of nerve-mat- 
ter to be noticed is the cerebrum. 
This makes up more than four 
fifths of the contents of the en- 
cephalon. The cerebrum is egg- 
shaped, but flattened on its under 
side, and lies in the cranium with 
its small end forward. It is di- 
" vided into halves or hemispheres 

iG. 2.—Motor Nerve-Ceiis connected by ° ° 

intercellular processes (0, 0), and giving by a great longitudinal fissure. 

Muitipclar call containing’ much pigment ‘These halves, however, are con- 

vost) for JR 

around nucleus. Diagrammatic. (Vogt) = nected by a middle portion of 
nerve-substance called the corpus callosum. The surface of the cere- 
brum is molded into numerous convolutions marked off from one 
another by furrows. The cell-matter of the cerebrum is external, it 
follows the convolutions, and is from one twelfth to one eighth of an 
inch in thickness. 

The hemispheres of the cerebrum have been divided into lobes 
called the frontal, parietal, occipital, and temporo-sphenoidal lobes, 
These divisions are in part arbitrary, while in part they rest upon cer- 
tain primary fissures, such as the fissure of Sylvius and the fissure of 
Rolando. It should be borne in mind that these different regions of 
the cerebrum are not distinct departments physiologically independent. 
The convolutions are exteriorly connected among themselves and also 
with convolutions of neighboring lobes. They have, besides, interior 
connections through bundles of fibers which pass from one convolution 
to the base of an adjacent convolution. If we remove the encephalic 
mass and look at it from beneath, we see the medulla as a continua 
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tion and enlargement of the spinal-cord ; above this we see the pons 
Varolii, and to right and left the lobes of the cerebellum which lie 
under the posterior portions of the cerebrum. At the upper part of 
the pons we see two stems or crura passing to the cerebrum, and serv- 
ing to join that larger organ with the nerve-matter below. 

+ A little above the crura, and near the center of the mass, we see 
what is called the op- ~ 

tic commissure. This - 

is simply the crossing 
of the optic nerves 
on their way to the 
eyes. Directly below 
this commissure are 
two small rounded 
eminences called the 
corpora albicantia, 
while above, on a 
stem, is the pituitary 
body. Beyond the 
optic commissure lie 
the olfactory bulbs, 
one on each hemis- 
phere, placed in a 
slight depression of 
the surface. If we 
turn the brain over, 
its numerous convo- 
lutions are seen ex- 
tending from end to 
end, from side to side, 
and also following 
the lateral surfaces 
right and left of the 
great longitudinal 
fissure. 

On removing 4 
horizontal piece from 
the upper portion of 
each hemisphere, the 
cell-matter of the 
surface will be found 
to follow the differ- 
ent windings, while the center of each convolution will be seen to be 
made up of fibers continuous with fiber-matter in the interior of the 
hemisphere. Should we cut deeper, we would come upon the corpus 
callosum, the band of connection between the hemispheres ; this body is 








ER, and communication of its branches with a plexus of fibrils in connection with 


the much-branched processes of two nerve-cells. From spinal cord of ox. Magnified 150 diameters. (Gerlach.) 





Fig. 3.—DIvision OF A VERY SLENDER Nenve-Fim 
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composed almost wholly of fibers passing transversely between the two 
sides ; it makes the hemispheres anatomically and physiologically one, 
Were we to continue our section straight through the middle line of 
the callosum, we should reach a lateral chamber in each hemisphere, 
This chamber contains two rather large bodies called the corpus stria. 
tum and the optic thalamus. The stems or crura cerebri previously 
mentioned pass into these bodies before spreading out through the 
hemispheres. The striatum is shaped somewhat like a pear ; it lies in 
the chamber with its small end forward, and is composed of alternate 
layers of cell and fiber matter. The thalamus is ovoid, and presents 
an almost continuous mass of cell-matter traversed by fibers. The re- 
searches of J. Luys, of which a condensed account may be found in 
Vol. XX XIX of the “International Scientific Series,” are most inter. 
esting as respects both anatomy and functions of the thalamus. Luys 
has discovered four isolated ganglia of cell-matter in the thalamus, 
situated one behind the other. He has also traced connections be- 
tween these ganglia and certain organs of special sense. Behind and 
between the thalami are two smaller bodies called the optic lobes, 
They consist of two rounded eminences, the anterior ones being 
called the nates, the posterior the testes. The optic tracts, forming 
the optic commissure previously mentioned, proceed from the nates, 
the testes being connected by a band of fiber-matter with the cere- 
bellum ; commissural fibers join these optic lobes with the thalami, 

I have now named the leading portions of the cerebro-spinal system, 
and have indicated their general connections with one another. They 
are nothing more nor less than a series of nerve-ganglia connected 
among themselves by transverse and longitudinal commissures, This 
system shows us matter in its most highly organized condition ; fur- 
ther, this system shows us matter in some positive and necessary rela- 
tion to consciousness. 

The conclusions which we draw respecting the nature of this rela- 
tion must, as has been said, be determined by a comparison of the 





Fie. 4.—Portion oF THE TRUNK OF A NeERvE, consisting of many smaller cords wrapped up ina 
common sheath. (Quain, after Sir C. Bell.) A, the nerve; B,a single cord drawn out from 
the rest. Magnified several diameters. 

known functions of the system with the distinctive characteristics 

of consciousness. I come, therefore, now to consider the functions of 

the cerebro-spinal system in so far as these are known, and in so far as 

they may be inferred from recent experiments and pathology. 
Functions oF THE CEREBRO-SPINAL SysTEM.—Nerve-matter has, 

for its general office-work, to bind together the parts of our body. 

Wherever this matter is divided there is a peculiar division in the or 
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nism. This division is peculiar, because it does not affect nutrition ’ 
or the ordinary organic processes. In a limb whose nerves are sev- 
ered there is a loss of sensation ; there is also a loss of movement ; the 
limb continues to live, but for all limb purposes it might as well be 
dead. Nerve-matter, therefore, preserves the higher bodily unity. 
In examining this general nerve-function we discover the distinct- 
ive tasks of fibers and cells. The fibers convey, while the cells origi- 
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Fie. 5.—TRANSVERSE SECTION THROUGH HumAN SptnaL Corp IN Cervical Reoion, showing the 
organ to be composed of two symmetrical halves. (Sappey, after Stilling.) The black ~e ions 
correspond to regions containing longitudinal fibers ; the lighter portions represent the cen- 
tral gray matter and the horizontal roots of nerves ; 5, 6, commissures connecting the sym- 
me halves of the gray matter; 11, 11, 11, anterior or motor roots of spinal nerves coming 
from anterior horns or cornua of gray matter, in which are numerous groups of large ganglion 
cells; 13, posterior or sensory roots of spinal nerves, entering the posterior horns of gray mat- 
ter. ified about eight diameters. 


nate, motions. Fibers may convey motions from without inward, or 
from within outward ; in the former case they are called afferent, 
in the latter efferent. ‘The nerve-arc is composed of an afferent and 
an efferent fiber and cell matter. The arrangement of the arc is such 
that the outer end of the afferent fiber terminates at the surface of 
the body, the inner end at the cell-matter, while the outer end of the 
efferent fiber terminates in a muscle, its inner end being also in the 
same cell-matter. Nothing more than this arc is necessary to pro- 
duce nerve-action. If an impression be made at the surface of the 
body, the motion there occasioned is carried by the afferent fiber to 
the cell-substance ; through this substance the motion is transferred 
to the efferent fiber, along which it passes to the muscle causing 
muscular contraction. Since the cell liberates motion, and, being 
much more unstable than the fiber, liberates motion freely, it often 
happens that a slight impression at the surface is followed by a very _ 
violent contraction of the muscle. 

Our nerve-are is not a nervous system. We need only one addi- 


tional element, however, to form such a system, and this is an ascend- 
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' ing or “centripetal” fiber which shall proceed to another collection of 
cell-matter. In the cerebro-spinal system we have the lowest nerye. 
arc brought into close anatomical relation with the large cell-magg of 
the cerebral hemispheres, as well as with the lower cell-masses, by 
ascending and descending fibers. 

I am now to indicate the functions of the parts of this system pre- 
viously described, and first the spinal cord. This organ has two dig. 
tinct functions—these are transmission of motions and independent 
nerve activity. As conductor of motions the cord is related to the 
higher encephalic centers, By transmission of motions from the gur- 
face of the body along an afferent fiber to the cell-mass of this cord, 
and thence to the brain, sensations are made possible. By transmission 
of motions from the brain along efferent fibers down the antero-latera] 
columns of the cord to the anterior roots, and thence to muscles sup- 
plied by these roots, voluntary movements are made possible. This 
teaching should be emphasized. We are dependent on the anatomical 





Fre. 6.—Unper Surrace or THE Human Brary. (Allen Thomson.) 1, 1, great longitudinal fis- 
sure; 2, 2’, 2”, convolutions of under surface of frontal lobe ; 3, 3, 8, prolongation to base of the 
fissure of Syivins ; 4,4, 4”, convolutions of the temporal lobe ; 5, 5/, occipital lobe; 6, anterior 
Lp a of medulla; +, posterior extremity of median lobe of cerebellum; 7, 8,9, 10, lobules 
of the lateral lobe of the cerebellum. I-IX. Cranial nerves, all but the first more fully seen in 
the next figure. The ninth nerve of the right side has been removed. X. First cervical nerve. 


integrity of the spinal cord and encephalic centers for any direct sensa- 
tion, knowledge of things affecting nine tenths of our body, and also 


for any exercise of volition upon these parts of our body. Conscious 
ness and volition, as far as they relate to any direct connection between 


ourselves and a large part of our physical organism, are entirely com 








: 
| 
: 
: 
a 



















od 








Sl ~ holler geist 








. seiously and voluntarily the food is car- 





THE NERVOUS SYSTEM AND CONSCIOUSHESS. 739 


ditioned by nerve-matter, and by the special adjustments of this mat- 
ter found in the spinal cord. It is interesting to remember, in this 
connection, that the motions which may be the occasion of sensation 
are carried to the posterior roots of the cord, while those motions 
which result in movements are carried to the anterior roots of this 
organ. 

These roots are the crescentic-shaped arrangements of cell-substance 
before described. The functions of the cord are not limited to trans- 
mission. The cord is the source of in- 
dependent or reflex activities. The pe- 
culiarity of these activities is that no 
consciousness and no volition accompany 
or occasion them ; they are strictly mo- 
tions. In swallowing food we have an 


illustration of these reflex actiyities, and 


of their close succession to activities that 


were both conscions and yoluntary. Con- 


ried to the fauces ; at once, the excitation 
made by the food upon the afferent nerves 
is carried to the cord and the medulla 
oblongata ; here force is liberated and 
sent along efferent nerves to the mus- 
cular walls of the: @sophagus. These 
walls contract, and the food is passed 





on into the stomach. Fig. 7.—UNpER SURFACE oF CEREBRAL 
When the cord is broken, those parts Hn MGomsacrions Om "THR. OBA 
. P Nerves. (Sappey, after Hirechiela) 


of the body which lie below the break a infundibulum of ieaitary body: % 


will move violently upon irritation illaria ; “ 
Re 9 ‘ emer i pense (ht —, peden- 


though they can not be moved by any in the middle line so as to form the 
chiasma; 7, common motor nerves of 


effort of will or be known by any sen- eyeball ; 8, nervus patheticus; ¥, tri- 
sation. Many actions, not at first reflex, geminus ROT iruuriory ness 3 
become so by repetition. Walking is PesyS.ctye. Is cazus cy pnocmonne: 
a good example: the movements are Ei 16 spinal Recoseory a 
learned slowly, and upon numerous ef- 
forts ; afterward, the work is performed by the centers of the spinal 
cord, so that walking is really hindered by conscious volition. Dr. 
Carpenter mentions the case of a shoemaker who was subject to sud- 
den loss of consciousness ; at such times he always continued the work 
he was engaged in when consciousness left him ; if walking, he would 
walk into water or fire ; if using his awl, he would continue doing so, 
frequently to his serious injury. 

While this reflex action of the cord may thus take place apart from 
the brain, the brain exercises a strong inhibitory influence over the 
action. Some persons, by sheer force of will, can hold their feet still 


under constant tickling of the soles. The following experiment seems 
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decisive in the matter: A frog is suspended by the head, and his legs 
are allowed to dip into a vessel of dilute acid. After some time the 
irritation causes the legs to be removed. The average time is agger. 
tained by frequent trials—then the animal’s cord is cut just below 
the medulla, The time which now intervenes between contact with 
the acid and withdrawal of the limbs is much shortened, and the action 
is decidedly more vigorous. Setschenow’s experiments (1863) show 
that this influence of the brain-centers can be greatly augmented by 
direct irritation of the optic thalami. The rule respecting the reflex 
activity of the cord would lead us to expect an increase of the activity 
upon an increase of stimuli. This is true in general, but Wundt has 
proved that the rule applies to those stimuli only that are carried to 
the same part of the cord. If an afferent nerve in some other portion 
of the body should be irritated simultaneously with the cord, reflex 
action would entirely cease. 

We are now to consider certain activities of the cord which are the 
most remarkable of all its manifestations. I allude to the experiment 
first performed by Pfliger. This experiment has been frequently re- 
peated and variously interpreted. Pfliiger decapitated a frog, and . 
then placed some acetic acid on the animal’s thigh. This headless { 
creature immediately wiped off the acid with the bottom of the foot 
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Fie. 8.—Urrer SURFACE OF THE CEREBELLUM. (Sappey. after Hirschfeld.) 1.1, superior “ver- 4 

miform process’ (middle lobe) whose anterior extremity has been pushed backward in order ' 

to show the corpora quadrigemina ; 2, posterior extremity of the superior and taferior “ ver- 

miform processes,” and of the median fissare of the cerebellum ; 3, great circumferential fis- 

enre ; 4, great fisscre of the upper sarface which divides it into two principal segments; 5, : 

terior of these s ents in the form of a crescent; 6, 6, 6, 6, 6, anterior segment, uadri- t 
teral, and com of five a ae segments like the preceding—each of these 
ts being composed of closely packed ‘‘ lamin” of different sizes, separated by fissures 

of varying depths ; 7,7, sections of the cerebral peduncles; 8, “ posterior commissure” of ey 

the cerebrum; 9, corpora quadrigemina. | 


of the same side. Pfliiger then removed this foot and again placed 
acid on the same thigh. The animal at first, as though deceived, en- 
deavored to rub away the acid in the same way as before. This being 
impossible, the frog soon ceased trying that method, and seemed tobe 
seeking out some other plan. Finally, he made use of the foot which ~~ 
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was left, and actually succeeded in removing the acid. Pfliger was 
so astonished and impressed by his experiment that he declared the 
spinal cord to be possessed of sensory powers—that is, capable of con- 
sciousness. I have stated this experiment in detail because it is the 
most striking among the many facts which have led to such a conclu- 
sion as that of Dr. Hammond in his address at Lehigh University, in 
October of last year. The address may be found in the November 
number of “The Popular Science Monthly.” Dr. Hammond writes, 
“Suffice it to say that these experiments all go to establish the fact 
that the spinal cord, after the complete removal of the brain, has the 





Fig. 9.—INFERIOR SURFACE OF THE CEREBELLUM. (Sappey, after Hirschfeld.) 1, 1, inferior ver- 
miform process ; 2, 2, median fissure of the cerebellum ; 3, 3, 3, lobes and lobules of the cere- 
bellar hemispheres; 4, “ amygdala,”’ or almond-like lobe; 5, lobule of the pneumogastric ; 6, 
pons Varolii ; 7, median groove on the same; 8, middle uncle of the cerebellum ; 9, cut 
surface of medulla; 10, anterior extremity of the great circumferential fissure; 11, anterior 
border of the upper surface of the cerebellum; 12, motor root of the trigeminal nerve ; 
sensory root of the same ; 14, nerve of the external ocular muscle; 15, facial nerve; 16, nerve o 
Wrisberg; 17, auditory nerve; 18, glosso-pharyngeal nerve ; 19, pneumogastric nerve; 20, spinal 
accessory nerve; 21, hypoglossal nerve. 

power of perception and volition, and that the actions performed are 

to all intents and purposes as perfect of their kind as they would be 

were the brain in its place.” Though Dr. Hammond does not mention 

Pfliger’s experiment, he cites other instances to the same effect. He 

has seen “the headless body of the rattlesnake coil itself into a threat- 

ening attitude, and, when irritated, strike its bleeding trunk against 
the offending body.” Perrault reports that “a viper whose head had 
been cut off moved determinedly toward its hole in the wall.” Neither 
these instances, nor the others which Dr. Hammond names in this con- 
nection, are as striking as Pfliger’s experiment. The noticeable feat- 
ure in this experiment is the fact that the muscular movements which 
appear upon irritation of the afferent fibers seem not merely to display 

a general conformity to ends, but to adjust themselves to changed con- 

ditions. Lotze, remembering the involuntary course of acquired move- 

ments in man, says, “These actions which point to a consciousness 
may be simply the back-workings of consciousness upon the mechan- 
ism of the reflex organ.” Wundt thinks that, “if with Darwin we 
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acknowledge the inheritance of physical dispositions, we may consider 
these frog activities as properties of the central mechanism wrought 
out during the entire development of the species, and inherited by the 
given individual.” ‘That either of these opinions is more reasonable 
than the one of Dr. Hammond, I think there can be little doubt, es- 
pecially after witnessing the experiment performed by Goltz in 1869, 
Goltz took two frogs and decapitated one and blindfolded the other: 
this was done to prevent any voluntary motions that might arise ae 
account of visual impressions. Goltz then placed both animals in a 
vessel of water and gradually raised the temperature. Both frogs 
kept quiet until the temperature rose to 25° centigrade ; at this point 
the frog whose brain was uninjured showed signs of discomfort ; as 
the heat increased he tried to escape, and died at 42°C. During this 
entire time the other frog sat perfectly still, and gave no evidences of 
distress or pain. But—and here is the significant fact—this same ani- 
mal, while in the water, made all the reflex defensive efforts when 
acetic acid was applied to the surface. Aside from these activities, it 
was still, and died at 50° C. If we admit that the mechanism of the 
cord possesses the possibility of self-regulation, an admission made b 
Dr. Hammond in the article from which I have quoted, all these phe- 
nomena may be regarded as simple reflex activities. We may accept 
Dr. Maudsley’s judgment that “the reflex activity of the spinal cord 
is entirely a physical process, which is nowise prevented from taking 
place because it is not accompanied by consciousness.” 

Anatomy teaches us to expect complexity of function as we ascend 
from the cord to the cerebral hemisphere ; experiment and pathology 
confirm our expectation. The medulla oblongata, like the cord, con- 
veys motions to and from the higher centers ; further it is the seat of 
many reflex activities which are indispensable for the organic processes, 
and further still, it is, in some of these processes, a self-dependent cen- 
ter of innervation. I name the more important activities of the me- 
dulla. This organ is the center for respiration. The excitation of this 
center is brought about in part automatically by the blood. The 
decrease of oxygen and accumulation of oxidation products in the 
blood stimulate this part of the medulla, so that respiratory move- 
ments may continue after all the afferent nerves connected w ‘h the 
center have been divided. This respiratory mechanism, though truly 
reflex, is, to a considerable extent, under the control of the will, thus 
enabling us to articulate for all forms of vocalization. 

The medulla is a center of innervation of the heart. Though the 
heart will beat if completely severed from the cerebro-spinal system, 
and, in the case of coldsbleoded animals, if removed from the body, 
still its action is decidedly affected by the fibers which unite it with 
the medulla. 

Again, the blood-vessels are brought under the control of the me- 
dulla by the vaso-motor center. The vaso-motor nerves pass by the 
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spinal cord to the blood-vessels through the ganglia and fibers of the 
sympathetic system. ‘These nerves, being-constantly active, maintain 
a tonic contraction of the arterial walls. 

The medulla is a center for the movements of chewing and swal- 
lowing. This center can be excited in a reflex manner, and by the 
will, but not automatically. There seems to be good evidence that the 
medulla is a center for combined or co-ordinated movements of the 
body. Wundt is of opinion that the collective motor-fibers of the 
body are brought into closer union with each other in this organ. His 
opinion rests upon the fact that, as long as the medulla is intact, sen- 
sible excitations occasion general movements of the body much more 
easily than when this organ is destroyed. 

The question now arises as to the relation between the medulla and 
consciousness. I do not think we are justified in supposing that con- 
sciousness appears in connection 
with this portion of the nervous 
system. It is a fact that a frog, 
having simply the cord and medulla, 
will react not only in the manner 
already described, but also by move- 
ments of the entire body, away from 
the source of trouble ; the animal 
may even utter a cry as if in pain, 
yet he may be “merely a non-sen- 


tient, non-intelligent reflex mechan- 
. Fig. 10.—THALAMI Srriata. (Sa , after 
ism.” We know that the medulla Hirschfeld.) 18, posterior oo es of the 


is the last portion of the nervous Sina _ aan ‘mane og 
system to come under the influence 9 ““““™ 

of anesthetics. Persons submitting to severe surgical operations fre- 
quently cry out violently, and as if in intense pain ; yet they assure us 
afterward that they were not conscious of suffering. 

It is common to cite, as Dr. Hammond has done in the article before 
mentioned, those human beings who are born without a cerebellum or 
cerebrum, but who perform such actions as breathing, sucking, swal- 
lowing, and crying. In these cases the spinal cord and medulla oblon- 
gata are well developed. Why consciousness should be ascribed to 
the activities just named it seems difficult to understand, especially 
when we consider that similar activities can be produced by a machine 
constructed for the purpose. To say that, “if these activities are not 
indicative of the existence of mind, we must deny this force to all hu- 
man beings on their entrance into the world,” is a singular declaration 
—what would be the harm of such denial ? f 

Most human beings on their entrance into the world have the higher 
cerebral centers, yet they are so soft and undeveloped as to make it 
doubtful whether consciousness even then appears ; certainly it does 
not except in most elementary form. We have now to inquire respect- 
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ing the functions of the pons Varolii. Section or irritation of this 
organ is followed by powerful movements, and much more pronounced 
signs of pain than any previously manifested. If we cut the anterior 
portion of one side of the pons, movements will be produced on the 
opposite side of the body, and the vertebral column will bend toward 
the side of section. It has been shown that the deeper posterior parts 
of the pons are made up of transverse fibers connecting the two lobes 
of the cerebellum, and we find, as we should expect, that injury to one 
side of this portion of the organ causes the same rolling movements ag 
appear upon one-sided injury to the cerebellum. 

If we remove all the encephalic centers above the pons, the animal 
so treated will maintain his upright position, will give cries quite char. 
acteristic of pain, and will bring about conjoined movements of flight, 
These manifestations disappear completely after removal of the pons, 
and we have left only those reflex activities already shown to be de- 





Fie. 11.—LoneIrupInaL SECTION THROUGH THE CENTER OF = BRAIN, chosing the inner face 
of Left Cerebral Hemisphere. (Sappey, after ee eye pm . spinal cord ; be aa pons Varolii; 
1 


8, cerebral uncle; 4, “arbor vite” of cat surface of m “vy ' lobe of cere 5, Sylvian 
aqueduct; 6, valve of Vieussens; 7%, corpora quadrigemina; 8, pineal 9. its’ in 
peduncle 10, ts 10, its superior peduncle: 11, middle portion of the great eorebeal Ps ‘ns 
LA the thalamus; 13, its internal face, forming one of the walls of the middie or 
ventricle. 


pendent upon the cord and medulla. It seems clear that in the cell- 
masses of the pons the movements essential for locomotion, for main- 
tenance of upright position, and for expression of pain, are combined. 
These phenomena have led many physiologists, among them Longet, 
to consider the pons as a sensorium commune, or the place where the 
sensations are assembled, and where the movements caused by sensa- 
tions arise. Other physiologists, among them J. Miller, believe that 
the pons is the seat of the power of volition. I would reserve my 
opinion as to the relation between this organ and consciousness until 
after the functions of other nerve-masses between the pons and cere- 
bral hemispheres have been considered. 
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The transverse fibers of the pons Varolii unite the lobes of the 
cerebellum, and we may appropriately consider the functions of this 
organ before those of the smaller masses within the cerebral hemi- 

heres. There is, perhaps, no subject in nerve-physiology more ob- 
scure and difficult than this one of the functions of the cerebellum. 
The earlier opinion, that this organ is connected with the sexual appe- 
tite, has long since been completely disproved. The special difficulty 
in determining the functions of the cerebellum arises from the dis- 
agreement between experiment and pathology, as also from hazard of 
injury to adjacent nerve-masses, F'lourens was the first to investigate 
the functions of the cerebellum in a strictly inductive manner ; his 
experiments have been repeatedly confirmed, and they must furnish 
the starting-point for all future inquiry. Flourens says: “I removed 
the cerebellum of a pigeon in successive slices. During the removal 
of the first layers there appeared only a weakness and want of har- 
mony in its movements. On removal of the middle layers, the animal 
exhibited a general agitation, without true convulsions. It made 
brusque and irregular movements, and continued loath to see and to 
hear. On removal of the last layers, the animal entirely lost the 
power of standing, flying, leaping, or walking, which had been gradu- 
ally affected by the preceding mutilation. Placed on its back, it was 
unable to rise. Instead of remaining quiet and immovable, like 
pigeons deprived of their hemispheres, it was in a continual state of 
restlessness and agitation, but could never make any determinate 
movement. It could see a threatened blow, and tried to escape, but 
without success. It made various efforts to recover its station when 
laid on its back, but utterly failed to do so. Sensation, volition, and 
intelligence remained, but the co-ordination of movements into regu- 
lar and determinate movements of progression was entirely lost.” 
There is no doubt that destruction of the cerebellum is frequently fol- 
lowed by striking disorders of equilibrium. Flourens found, however, 
that these disorders would, in time, be overcome by the animal, even 
though the lesions were deep. Upon complete destruction of the or- 
gan, the disorders were lasting. Weir Mitchell’s experiment, quoted 
by Ferrier, would not confirm this permanency of the disorders. 
Weir Mitchell states that he destroyed the functional activity of the 
entire cerebellum in pigeons who, after some months, recovered “so 
far as to show only feebleness and incapacity for prolonged muscular 
exertion, but no real inco-ordination or unsteadiness of equilibrium.” 
Repeated experiments have shown a decided difference of result, ac- 
cording to the character and location of the lesions. If these lesions 
are made symmetrically on both sides, or if the cerebellum be divided 
in the middle, from the front backward, there is no important disturb- 
ance of equilibrium. If, on the other hand, the central lobe be cut in 
its anterior portion, the animal tends to fall forward; if in its poste- 
rior portion, to fall backward. Lesion in one of the lateral lobes is 
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followed by a most violent and rapid whirling of the body, the diree. 
tion being toward the affected side if the injury extends through the 
entire lobe, but toward the opposite side if the lesion be partial, 
Comparing these results of experiments with the teachings of pathol. 
ogy, i. e., with diseases of the cerebellum in man, there is an unex. 
pected disagreement. Changes in one of the lobes may occur with. 
out any observable symptoms. It is only when there is a thorough 
wasting of the lobe that we have marked disturbances, and these are 
not simply connected with movements, they affect the intelligence ag 
well. This fact has been specially noted by Wundt, who refers to the 
striking example furnished by Combetti’s case of the girl Labrosse, 
This girl was entirely destitute of cerebellum and pons Varolii and yet 
was capable of voluntary movements, though showing great muscular 
weakness and lack of intelligence. Bouillard reports the case of Gué. 
rin, whose cerebellum was shown to be almost wholly destroyed, “ yet 
the patient could co-ordinate his movements, even being able to walk.” 
It should be observed that in both these cases there was muscular 
feebleness, shown by the reeling and tottering motions of the persons 
diseased. It is customary to mention the ninety-three cases collected 
by Andral, to show that the cere- 
bellum is not an organ for the 
co-ordination of movements. Pro- 
fessor Austin Flint, of New York, 
has made a most careful examina- 
tion of these cases, and has fully 
established the fact that none of 
them, save perhaps two, could pos- 
sibly be taken to have a bearing on 
the question. Almost all the cases 
are complicated with diseases in 
other brain-masses, or exhibit suffi- 
Fra. 12—Human Ceresrvm anv Cerrsetium, Cient disorder of movement to con- 
showing the relative size of those parts of — = 

the Brain, (After Hirschfeld and Léveillé.) firm the original position. There 

is a striking fact, first noted by 
Parkinje, that leads to what seems the most rational conclusion 
which our present knowledge will warrant respecting the general 
function of the cerebellum. Purkinje discovered that a current of 
electricity passed through the base of the head of a healthy person 
causes dizziness. It is natural to attribute this result to some action 
of electricity upon the cerebellum, especially in the light of the ex- 
periments already described. 

_ Dizziness is due to some feeling of change in the relation between 
ourselves and outward objects. This feeling may be produced by an 
actual change in the objects or a change in ourselves. Illustrations 
are abundant, such as rapid riding in railroad-trains or violent swing- 
ing. It is a fact of importance in this connection, that alcoholism, 
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which so constantly exhibits dizziness, is associated with marked dis- 
order of the cerebellum. 

In coming to a conclusion respecting the function of this organ, 
we find that it can not be directly connected with sensation or volition. 
The sensations appear pronounced and the movements vigorous after 
destruction of the cerebellum. The marked feature in all deep cere- 
bellar disorders is the maladjustment of muscular actions to the pres- 
ervation of equilibrium and to harmonious movements. The con- 
sciousness of a normal relation between the person and the external 
world seems overthrown, the violent activities which ensue being 
plainly attempts to restore this lost feeling. Movements which are 
voluntarily initiated must be brought into relation with the position 
of the body in space. The cerebellum is the organ specially concerned 
with this work. The regulation of all activities that are willed de- 
pends upon this feeling of the accustomed relation between ourselves 
and objects. The cerebellum, in some unknown way, makes the pres- 
ervation of this feeling possible. 

It should be distinctly borne in mind, however, that this conclusion 
does not necessitate the further one that the cerebellum is‘itsélf 4 seat__ 
of consciousness, not even of this consciousness of normal relation. ~ 
Consciousness may be entirely conditional upon the activities of the 
cerebrum, while at the same time this feeling of relation may depend 
upon the cerebellum. My meaning is that, though consciousness have 
its sole physical antecedent in the cerebrum, the special form of con- 
sciousness now under consideration may be impossible of origination 
in the cerebrum without the anatomical and physiological integrity of 
the cerebellum. Before examining the evidence concerning the fune- 
tions of the cerebrum, a few words should be said with regard to the 
optic lobes or corpora quadrigemina, the corpora striata, and the optic 
thalami. The optic lobes are central organs connected with vision. 
There seems no sufficient reason to doubt the results of experiment 
as stated by Ferrier : “'The more prominent effects of destructive lesions 
of the optic lobes in the various animals seem to be blindness, paralysis 
of irido-motor and some oculo-motor reactions, disorders of equilibrium 
and locomotion, and in frogs, and apparently in other animals, annihi- 
lation of certain forms of emotional expression.” 

If the higher brain-masses be removed, animals show reflex reac- 
tions to rays of light, and, more than this, they display other bodily 
movements evidently due to the influence of light. According to 
Longet, birds will follow a burning candle with their heads, and frogs 
that have been startled into movements of flight by irritation of the 
skin will avoid objects placed in their way. 

These lobes are exceedingly sensitive to electrical stimulation, and 
the results vary as the electrodes are placed on the anterior (nates) or 
posterior (testes) eminences. 

Stimulation of the nates causes wide dilatation of the opposite 
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pupil, the head turns in the direction of the eyes, and the ears are 
thrown back. 

When the testes are stimulated, the same results follow, but with 
the striking addition that, upon the least touch of the electrodes, cries 
are produced which change from a brief bark to all kinds of sounds ag 
the stimulation is continued. 

The opinion has been held by many, and is explicitly stated by 
Austin Flint, that “the optic lobes serve as the sole centers presiding 
over the sense of sight, and not merely as avenues of communication of 
this sense to the cerebral hemispheres.” When Flint gives as “ posi- 





Fie. 13.—Brarn or Gauss, the celebrated Mathematician and Astronomer, upper aspect. 
Sharpey, after R. Wagner.) /. 2, longitudinal fissure; a, a’, a’’, upper, middle, and lower 
ntal convolutions ; A, A, ascending frontal convolution; 7, 7, fissure of Rolando; B, B, as- 
cending parietal convolutions; 5, db, parietal lobule; d’’, supra-marginal lobule ; ¢, c’, first or 
upper temporal convolution ; p, perpendicular (or parieto-occipital) fissure; d, a’, d”, upper, 
middle, and lower occipital convolutions. 


tive” proof of his conclusion the statement that “ the sense of sight is 
preserved after complete removal of the cerebrum,” he shows how 
easily it is possible to give, as proof of a conclusion, the conclusion 
itself. The thing to be determined is, that the actions displayed after 
removal of the cerebrum are accompanied by any form of conscious- 
ness. While it can not be shown that they are not, it is equally impos- 
sible to show that they are. The conclusion of Wundt may be the 
correct one, viz., that these activities are no more designed or conscious 
than those reflex movements which we know to be produced by the 
spinal cord. ’ 
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As to the functions, in detail, of the optic thalami and the corpora 
striata, hardly anything is known. It will be remembered that these 
bodies are the rather large masses situated in the chambers of the cere- 
bral hemispheres. There is no reasonable doubt, however, that they 
are concerned with sensations and motions ; the thalami having to do 
with impressions which are the physical antecedents of sensations, and 
the striata with the execution of movements. This conclusion is con- 
firmed by pathology. Disease of the striatum is followed by paralysis 
on the opposite side of the body. Disease of the thalamus, while not 
always so uniform in its testimony, does still, sometimes, give striking 
evidence of a sensory significance of the organ. It should be distinctly 
borne in mind, when speaking of these bodies, that paralysis of sensa- 
tion and of voluntary motion may be produced by lesions in the cell- 
matter of the cerebrum apart from any injury to the thalamus and 
striatum ; it should also be remembered that destruction of these basal 
ganglia breaks the connection between the cell-matter of the cerebrum 
and the surface of the body, so that the cerebral hemispheres can not 
perform their functions. It may, therefore, be true, as many maintain, 
that these organs are not at all directly associated with consciousness, 
their function being to adjust the connections of sensory and motor 
fibers with the cerebrum. This general conclusion need not be taken 
as supporting the fanciful opinions of Luys. Luys believes that in the 
thalami sensorial impressions “ are for the first time condensed, stored 
up, and elaborated by the individual action of the elements that they 
disturb in their passage. It is thence that they are launched forth into 
the different regions of the cortical periphery (cell-matter of the cere- 
brum) in a new form, intellectualized in some way to serve as exciting 
materials for the activity of the cells of the cortical substance.” Ac- 
cording to the same writer, the striata do for our volitions the exact 
reverse of that which is done by the thalami for our sensory impres- 
sions. “It is in the midst of the tissues of the striata that the influ- 
ence of volition is first received at the moment when it emerges from 
the psycho-motor centers of the cerebral cortex. There it makes its 
first halt in its descending evolution and enters into a more intimate 
relation with the organic substratum destined to produce its external 
manifestations—in one word, materializes itself.’ There can be no — 
doubt about the justice of describing this conclusion as fanciful and 
quite beyond the data. 

We have outlined the structure of the cerebro-spinal system, and 
have stated what may fairly be set down as established concerning the 
functions of this system up to the cerebral hemispheres. With respect 
to the presence of consciousness in the parts already examined, it is 
plain that opinions radically differ. Some maintain that consciousness 
is not manifested apart from the action of the cerebrum, that all nerve- 
activities below this organ are reflex, their only distinctions being in 
the matter of complexity. Others are equally positive that conscious- 
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ness accompanies all nerve-actions, while still others assert that certain P 


organs below the cerebrum—viz., the pons Varolii, cerebellum, optic 
lobes—form a sensorium commune where consciousness in some form 
appears. It is my opinion that this last conclusion has not, as yet, 
been established or refuted. I regard it as the most rational of the 
three in the present state of knowledge. If we accept it, we must 
recognize at the same time a distinction between elementary conscious. 
ness and the full consciousness of an intellectual operation. Many 
facts in every one’s experience bear out such a distinction. We are 
often conscious without knowing the object or occasion of conscious. 
ness ; being half-aroused, we feel rather than perceive. It is possible, 
and from the evidence it is even probable, that provision for this rudi- 
mentary consciousness is made by the nerve-masses between the me- 
dulla and cerebrum. 

Whatever conclusion we adopt respecting this matter, the signifi. 
cant fact remains that consciousness is certain to appear in connection 
with nerve-matter ; sooner or later the question of a strictly mate- 
rialistic interpretation must be faced. After ascertaining the present 
state of the case with regard to localization of functions in the cere- 
brum, the induction must be drawn as to the nature of the relation 
between nerve-matter and consciousness. Grant that this induction 
shall be more or less a speculation, we need, I think, to remember that 
all reasoning is speculative, from the nature of the case speculative, 
and that the only distinction between credulity and reasoning is this, 
that credulity is both beyond the facts and contrary to the facts, while 
reasoning is beyond the facts but according to the facts. 





CHOLERA. 
By Dr. MAX VON PETTENKOFER.* 
III.—MODES OF PROPAGATION (continued). 


HE same considerations hold good in India. The famous places 

of pilgrimage, whose sanctuaries are annually visited by many 
millions of individuals, always have some cases of cholera among them ; 
but it is only occasionally that an epidemic breaks out, and then it is 
only at those times when the predisposition to cholera exists—periods, 
be it noted, which do not for the most part coincide with the time when 
the number of pilgrims is at its greatest, nor when the principal feasts 
are in progress. For instance, Bryden has drawn up tables showing 
the number of admissions into the hospital at Puri in the neighbor- 
hood of the sanctuary called Jagganath for the years 1842 to 1866, 
and these statistics show the number of receptions of cases of cholera 


* Reprint of a special translation made for the London “ Lancet.” 
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for each month of the year. This journal, extending over so many 

ears, must give a good idea of the frequency of cholera in pilgrimage, 
even though the numbers be but small, The principal feasts, when 
the chariot of the deity is drawn over the breasts of the faithful, occur 
in the middle of, March, but the period at which cholera is at its height 
is in June, when the number of pilgrims assembled is much smaller. 
Altogether there were three hundred and thirteen cases in March 
during twenty-five years, while the number was eleven hundred and 
fifty-five for June—or nearly four times as many admissions for cholera 
into the hospitals. Puri lies on the southwest border of the territory 
where cholera is endemic, and has the same rhythm so far as cholera 
is concerned as Madras. Hardwar lies in the northwest of India, 
where the chief feast occurs in April, the principal day being the 12th, 
and often hundreds of thousands of pilgrims, if not millions, stream 
together here ; yet cholera only breaks out in an epidemic form when 
the regions are predisposed to it. It will be interesting to go further 
into detail on this question. Hardwar is situated about one thousand 
feet above the level of the sea, where the Ganges quits the Himalayas, 
and belongs to the holiest of places which the Hindoos worship. 
Cholera only occurs occasionally in an epidemic form. In the last 
century (1783) a severe epidemic was known to have occurred among 
the pilgrims at Hardwar. From 1858 to 1867 the feasts passed on 
without the occurrence of any epidemic of cholera, and this immu- 
nity was believed to be due to the soundness of the arrangements 
which were enforced by the Government. In 1867 the whole prophy- 
lactic armor was thrown aside. But already in November, 1866, an 
epidemic of cholera was approaching the neighborhood of Hardwar 
from Agra. The pilgrims began to arrive at Hardwar on April Ist. 
On April 3d the majority had assembled, although the stream of pil- 
grims continued to increase till the 12th. The whole number of pil- 
grims reached about three million. On April 9th the first case of 
cholera was detected by Dr. Kindall, and taken into hospital. Other 
cases soon followed. On April 12th, on holy-day, the pilgrims bathed 
from sunrise to sunset in the Ganges, in a holy fort which is separated 
from the torrent of the river by a rail, so that the people could not 
be drowned. Through this fort there was an incessant movement of 
men all day long. The water became thick and muddy, partly from 
the ashes of the dead which the pilgrims had brought with them to 
strew in the stream, and partly from the washing of the clothes and 
persons of the bathers. Every time a pilgrim entered the holy fort 
he dipped himself three times under, drinking the water and saying 
his prayers. The drinking of the water was never forgotten ; if two 
or more members of a family bathed together, each one drank from the 
palm of another’s hand. All these things happened every year for 
eight years without ill consequences. But in 1867 a violent epidemic 
broke out among the pilgrims. Macnamara, a believer in contagium 
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and in the drinking-water theory, speaks as follows: “On the night 
of April 11th and on the following day a severe storm burst upon the 
unsheltered multitude. Only those who know what a storm on the 
mountains in the tropics is can have any conception what a night of 
misery these three millions of people suffered on the open plaing of 
Hardwar. This fall of rain must have washed the contents of the 
closets and the filth on the surface of the earth into the Ganges,” 
And Macnamara believes that on April 12th the pilgrims drank cholera 
from the Ganges ; but Macnamara is wrong. Granted that the storm 
had really washed the cholera-stools into the Ganges, then the stools 
must have remained either in the river itself or else in the holy fort, 
just as was the case in Koch’s water-tank. It is true I can find no 
numerical observations concerning the rapidity of the flow of the Gan. 
ges in Hardwar ; but if we suppose that its rate is like that of the 
Seine in Paris at low water—i. e., half a foot per second—then the 
water would move at the rate of 1,800 feet an hour. The railed-off 
fort in which the pilgrims bathed is 650 feet long by thirty feet wide, 
and if the bathing lasted twelve hours, and if only a third part of the 
pilgrims had bathed, then more than 83,000 persons must have hourly 
passed through the water ; this was impossible, so that only a small 
proportion of the pilgrims could have bathed on April 12th. These 
places of pilgrimage are also colossal markets and great places of busi- 
ness. It does not support the drinking-water theory to assume that, 
during the bathing of the 12th, cholera bacilli did not get into the 
holy fort from cases of cholera which would hardly be in a condition 
to bathe, but from casesof diarrhea. Either a few of the bathers 
were, to start with, infected, and so large numbers could not be in- 
fected until the bacilli had become distributed, or, if a large number 
were infected at the outset, we naturally inquire where the infection 
was taken, and whether there was no possibility of their having been 
infected before going to the bath. While I do not believe that the pil- 
grims drank death from the holy stream, yet I shall not maintain that 
the stormy weather had nothing to do with the cause of the epidemic, 
Cases of this kind have occurred outside India, as in Malta and Spezia 
in Italy, where a sudden storm has sent up the death-rate in an explo- 
sive fashion. But if a weather-storm can create a “ cholera-storm,” 
then the cholera must be existent in the soil. One is reminded by this 
invasion of cholera of the clouds of dust which the watering-carts 
raise in summer. If the earth is very dry, the water not only lays but 
makes dust. I can conceive how-a sudden heavy fall of rain may rap- 
idly drive out the infective stuff contained in the soil. But Hardwar 
had experienced bad weather in other years on the same days in April 
without being followed by such evil consequences. 

How does the journey of the pilgrim act in the spread of cholera? 
That infection can occur in a short space of time is witnessed in sol 
diers on the march, A case from Bryden’s work may be quoted, In 
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March, 1857, the Sixty-sixth Ghorka Regiment marched simultaneously 
in two divisions about seventy English miles apart, from the plains to 
the hill-stations along the Himalayan heights—the A division toward 
Almorah, the B toward Lohnghat—and both wings, though free from 
cholera at starting, became infected en route. The A division, 611 
men strong, arrived on the 13th of March, free from cholera, at 
Tarai, a narrow strip of land between the plain of the Ganges and 
the Naini Valley. Tarai is notorious for its fevers and cholera, while 
the Naini Valley is celebrated for its general salubrity and its remark- 
able freedom from epidemics of cholera, The division left Tarai the 
morning after its arrival, passed into the healthful Naini Valley, and 
halted at the hill-station of Almorah. The first case of cholera showed 
itself in the Naini Valley twenty-four hours after the first opportunity 
for infection. The first fatal case occurred on March 16th, two deaths 
occurred on the 17th, ten on the 18th, nine on the 19th and one on 
the 22d. These numbers show a mortality of nearly ten per cent. 
The B division was 361 strong, and passed through Tarai about 
a week after the A division, remained there but one day, and reached 
Lohnghat on the 23d of March. The first fatal case occurred on March 
2ist, while the division was still in Tarai ; there were two fatal cases 
on the 22d, eighteen on the 24th, eight on the 25th, one on the 26th, 
and one on the 27th. Fatal cases thus occurred within a period of 
seven days. Such statistical facts, which might be multiplied, have as 
much value, as direct experiments, as infection through the linen of 
cases of cholera. It is strange, however, that most of the “cholera 
linen” first originated in the Naini Valley, in Almorah and Lohnghat, 
where the disease did not spread further, and where certainly disinfec- 
tion by carbolic acid or corrosive sublimate was not thought of. But 
the contagionists have no eyes for such facts. Just as was the case 
with the Ghorka regiments, so was it with the pilgrims at Hardwar. 
On April 15th the great mass of the pilgrims—who had been quartered 
on a flat, partly marshy tract of land, about a square mile in extent, 
for several days—broke up and departed, so that a stream of 3,000,000 
infected individuals for the most part, notwithstanding the influence 
of the bathing in the Ganges, reeking with filth, began to spread 
abroad over all India. According to the contagionists, an epidemic of 
|cholera ought to have broken out in every place to which the wander- 
‘ing pilgrims came. In my view, epidemics may break out only where 
the time and local conditions are favorable ; and where these condi- 
tions do not exist an epidemic is impossible, as the case of the Ghorka 
regiments proved. Bryden expresses himself in the following terms 
on the Hardwar cholera: “From all accounts which have been written 
concerning the outbreak at Hardwar, the impression is gathered that 
the epidemic was by no means a typical one. That is only the case, 
however, if the facts are considered in the light of preconceived theory. 
For those who search the statistics the facts come out in their true 
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light, and prove that the type of an epidemic has nothing to do with 
the smallness or largeness of the number of people affected. The 
pression of the cholera at Hardwar toward the east and south and the 
increase of it in the west and southwest are inexplicable phenomeng 
[Bryden ought to have said, for the contagionists]. But the phenom. 
ena are not difficult to understand if the preconceived theory be laid 
aside. If we take Hardwar as the central point at which the gathering 
on April 12th was infected, then it will be found that the pilgrims 
died only in those districts which were reached within a limited time 
after their daily march had begun. The great majority of fatal cases 
did not occur at Hardwar, but in those regions which were reached 
within the first few days after leaving Hardwar. It seems to me that 
the end of the outbreak at Hardwar was pretty much the same as that 
of local outbreaks elsewhere, and I can see no connection between the 
epidemic of cholera in the Punjaub in May and the return home of the 
pilgrims.” The movement the cholera had taken in the autumn of 
1866 led Bryden to say, “I believe that the geographical distribution 
of cholera in 1867 would not have been very different, even supposing 
that the gathering of the pilgrims had never taken place.” And Bryden 
is perfectly right, for in 1862, for example, the cholera in India became 
remarkably widely spread without cholera having broken out among 
the pilgrims at Hardwar. 

Such epidemiological facts, which cry aloud for the truth of the 
existence of local and time predisposition, stand as sure, as etiological 
elements, as the discovery of a microscopic organism in the intestines 
of cholera-patients. Only ignorance and prejudice can ignore such 
facts. It is but a necessary logical conclusion that the comma bacillus, 
if it have anything to do with the infective material of cholera, must 
also have some relationship with the local and time conditions which 
favor cholera. And, further, the relationship must be discovered by 
the bacteriologists before they can explain an epidemic by the aid of 
their bacilli and before practical rules can be framed thereon. 

Another objection to the views of the contagionists is found in the 


behavior of cholera on board ships. Long before I announced my 


views on local conditions, the epidemics of cholera, not only on the 
rocks of Malta and Gibraltar, but also on ships, were brought as wit- 
nesses against my doctrines. What can soil and ground-water have to 
do with epidemics on ships? And although I had found nothing but 
confirmatory evidence of my. views, still the contagionists remained 
obdurate. As I can not suppose that all my readers are sufficiently 
acquainted with my observations on cholera in ships, I must be allowed 
to give a few illustrations. The contagionists, referring to cases in 
which epidemics occur during the voyage from Europe and America, 
say that such can only be explained on the view of infection of one 
case from another. The facts of such epidemic outbreaks are known 
to all. How often do such attacks occur? As an instance, I shall 
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refer to the intercommunication between New York and Europe in 
the year of cholera, 1873, In that year, according to the register of 
the offices at New York, there were 760 vessels which arrived from 
different parts of the world, giving an aggregate of 316,956 individ- 
uals, but of these 266,055 came from Europe. Of these, 113,920 came 
from England, which was free from cholera; from the remainder of 
Europe the numbers were 152,135, and about 400 vessels served to 
convey the individuals, making up the last figures, from ports infected 
with cholera. If we inquire into the statistics, we find that cholera 
chiefly occurred on four vessels only. Eleven cases were registered 
from the Westphalia ; one fatal case from the Ville du Havre ; from 
the Washington three fatal cases ; and from the Holland one fatal case. 

Although the chances of contagion aboard ship are very favorable, 
yet how small was the number of cases of cholera! Take the ship with 
eleven cases, and we find that they belonged to two German families 
only ; two died during the voyage, nine were landed on Dix Island, 
and of these but one died and the rest recovered. How is it conceiv- 
able that cholera should have confined itself to two families without 
attacking others? I believe that both families had contracted cholera 
before going on board ; indeed, an epidemic may occur in a ship pro- 
vided the passengers have all come from a place where cholera exists. 
The contagionists have, however, replied that some remarkable epi- 
demics have happened on board ship, which could not be explained on 
the above-mentioned view. It is a question whether cholera can infect 
on board ship. The contagionists take facts conveniently ; they select 
those instances which occur least frequently and adopt them, to the 
exclusion of the great majority of instances which tells against them. 
I recall the articles which I wrote in the “ Vierteljabresschrift fir 
éffentliche Gesundheitspflege ” and in the “ Zeitschrift fir Biologie ” 
to prove that I have thoroughly investigated the nature of epidemics 
of cholera on ships. Rumors of false returns concerning cholera on 
board ship have been bruited. But these falsifications can hardly be 
committed when an epidemic occurs during a voyage. It may be said 
that my instance of 1873 does not disprove the contagiousness of 
cholera. Cholera, like small-pox, does not attack every one who is 
brought into relationship with it. If even a few instances of conta- 
gion were proved to have occurred on board ship, we should have to 
admit the contagiousness of the disease. 

Ido not doubt that instances may exceptionally be found among 
infectious diseases in which the behavior is essentially the same as that 
of cholera on the ships going between Europe and New York. But 
the question is, How do such cases generally, not exceptionally, be- 
have? Vaccinated persons may be brought into contact with cases 
of small-pox without fear of infection ; and, at times, individuals who 
have not been vaccinated may come in contact with small-pox without 
taking the disease. As a rule, however, small-pox on board ship be- 
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haves very differently from cholera. We shall pass in review an jp. 
stance of a severe epidemic of cholera on board ship, notwithstandj 
that it favors the views and theories of the contagionists. The fol. 
lowing specimen is chosen, for the reason that it occurred on a man-of. 
war, and as there are many such vessels the advantage of comparison 
exists : The Britannia was in the spring of 1852 equipped as an admi- 
ral’s ship, and was generally stationed off Malta for the first year ; in 
August, 1853, it went to Besika Bay, and in October to Constantinople, 
where it remained the whole winter ; and, after the declaration of war, 
went in March, 1854, to Varna. . With the exception of a brief e 
dition to Odessa and Sebastopol, it remained at Varna all through the 
summer. In August cholera broke out, and first of all among the 
troops on shore. The ship and the whole fleet were up to this time 
perfectly healthy. It was believed that the French had brought the 
cholera with them from the Dobrudja, whence some regiments had 
been sent from Varna. A few of these returned, but the majority met 
with their death either from cholera, typhus, or marsh-fever in the low 
country of the Danube. After the cholera had begun to subside on land 
it appeared in the fleet, among which it was, however, unequally dis- 
tributed. At Varna there were assembled fifty-four ships-of-the-line, 
belonging to the English, French, and Turkish fleets, without reckon- 
ing the smaller craft. The Britannia lay, on August 20th, in the Bay 
of Cavarna, fifteen miles by water from Varna, About one hundred 
paces from it were lying two other English three-deckers, the Trafal- 
gar and Queen, both, like the Britannia, manned by 1,040 sailors. The 
Britannia lost one hundred and thirty-nine from cholera, the Queen 
and Trafalgar four and six respectively. On the French and Turkish 
ships it was the same. Strange to say, the French admiral’s ship, the 
Ville de Paris, like the Britannia, was most numerously affected ; there 
were one hundred and sixty-two deaths, of which three were of officers, 
During the disease the French vessel lay at ‘anchor off the coast with 
the rest of the fleet. The Britannia went to sea in the delusive hope 
of staying the course of the disease. That cholera should rage on the 
Britannia without causing the death of, or even attacking, one of the 
sixty officers on board, is for the contagionists an inexplicable cireum- 
stance. We must now inquire into the reason why cholera was so rife 
on the Britannia while the Trafalgar and the Queen were so mildly at- 
tacked. If the outbreak were due to the presence of cases of cholera, 
or to the linen from cases of cholera, on the ship, it might be urged 
that this circumstance was common to all the ships. Dr. Milroy has 
attempted to explain the epidemic on the notion that it was not due to 
the specific infective material, but to the individual predisposition to 
cholera. In the night it was found necessary, on account of the cases 
of diarrhea and cholera, to close the hatchways on the lower decks 
while the ship was at sea. Dr. Milroy says: “The men appeared to 
be poisoned by the foul air which they had to breathe at night... . 



































‘ 


CHOLERA, 757 


Amore striking example of the deadly effects of impure air during the 

iod of an epidemic, and of the most infallible means to check the 
evil, can not be imagined. The immunity of the officers was, on this 
occasion, unquestionably due to the greater space for breathing pur- 
poses which the officers enjoyed.” That is an explanation which must 
satisfy the practical physician. I also believe that impure air is harm- 
ful, but I do not think impurity of air sufficient to explain such an ex- 
plosion of cholera as that above referred to. It must not be forgotten 
that the Britannia went to sea on account of the general poverty of its 
hygiene. We ought to inquire into the condition of other ships also 
attacked with cholera, but in which the hatchways of the lower decks 
were not shut. My witness, who was on board the Britannia, assured 


_ me that the air was by no means so impure as Dr. Milroy made out. 


Another mistaken notion which I had taken up was also set right. I 
thought hitherto that the closing of the hatchways of the lower decks 
was occasioned by the stormy weather. On this point my informant 
writes to me thus: “ The matter was not quite as you seemed to have 
imagined, and it will perhaps be best if I give a brief description of 
what actually took place. The day following our departure from Ca- 
varna Bay a calm overtook us, and instead of the desired cool breeze 
a burning sun poured down on our sick ship. Then there came a swell 
on the waters, but no wind. In consequence the ship was so violently 
tossed that the hatchways of the lowest deck, where the crew slept, had 
to be closed, and then followed the worst night, during which fifty- 
eight men died, a night without wind, and without the slightest move- 
ment of the superheated air. Nothing was said of a storm. If we 
had but had one! That the shutting of the hatchways had any influ- 
ence I do not believe ; for, owing to the heat, the men were allowed 
to lie about where they pleased, and most of them betook themselves 
to the uppermost deck in the free air, and slept on the floor. The 
physicians had consented to this arrangement, and under the canopy 
of heaven the bulk of the fatal cases occurred. In this connection it 
must also be observed that the Ville de Paris, which did not go to sea, 
yet suffered as much as we did, in spite of the fact that the hatchways 
were not shut.” So much for the explanation which regarded the 
shutting of the hatchways and the impurity of the air as the cause of 
the epidemic. The view of the contagionists meets with no better 
fate. That a cholera-patient should arrive on board with his stools or 
soiled linen explains nothing, since this circumstance was common to 
many other vessels without being followed by such consequences. If 
the infective material were brought in the food and drink on to the 
Britannia, how is it that only the crew and not the officers suffered ? 
On this point my informant says : “Provisions came daily from the 
shore, even during the time we were fifteen miles away, but the officers 
ate the same meat, the same vegetables and fruit as the crew. The 
only difference was that the crew drank rum-and-water, while the 
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officers had wine.” Thus in the drinking-water no difference obtained. 
Ballast might have been a vehicle of infection, and for this Pp 
sea-sand and shingles, and other material, were taken from the shore 
But I have been informed that “on the Britannia, as well as other 
English men-of-war, the ballast consisted only of so-called pig-iron, 
four-sided pieces, which were wedged together in the lowest part of 
the vessel, and never touched.” We have yet to consider the different 
habits of the men and the officers while on shore before the outbreak of 
the epidemic. On this matter my informant writes: “The sufferers, 
not only of the Britannia, but of the rest of the ships of the fleet, had 
frequent communication by daily visits with the shore as we lay off 
Varna, and the crew without doubt betook themselves to those poisonous 
liquors, and still worse places of pleasure, which had sprung up on shore 
like mushrooms.” It may be understood that the company of one ship 
would, like men of the same regiment, visit places of pleasure together 
and imbibe the same drink, and so it might happen that a particular 
crew visited a certain place where cholera prevailed, while other crews 
might have unconsciously kept clear of the places from which it is sup- 
posed cholera was taken. It remains doubtful whether the infection 
was derived through the air, water, or food. If these circumstances 
be viewed in an unprejudiced light, it will be seen that local condi- 
tions may account for the infection and spread of cholera on board 
ships. On emigrant-ships the matter can not be otherwise, and it is 
necessary, therefore, to inquire into the previous history of those who 
were taken ill on board. I have shown that the eleven cases of cholera 
which occurred on the Westphalia, bound for New York from Ham- 
burg, came exclusively from two German families, and that an epi- 
demic as vast as that which befell the crew of the Britannia might be 
explained, if we supposed that a majority of it came from the same 
district, or were placed under the same conditions as the two German 
families prior to their going on board. The exceptional outbreaks on 
emigrant-ships prove that such an occurrence is possible. That the 
Britannia, as a ship, was not a place of infection, is shown by the free- 
dom from cholera enjoyed by the sixty officers. These points may 
possibly be cleared up by the appointment of a commission to inquire 
into the presence and etiological factors of cholera on board ship during 
epidemics of cholera. Koch has spoken of the occurrence of cholera on 
ships, and has attempted to reconcile matters on the basis of his doe 
trines of contagion. He has studied those ships which ply between 
North America and Calcutta. This line has not escaped my attention, 
and I have stated the main facts in my paper on “ Cholera in India,” 
1871. Koch comes to the same conclusions as I did. Of two hundred 
and twenty-two vessels which made the voyage during ten years, cases 
of cholera only appeared on thirty-three ships, although they started 
from a district where cholera is endemic. It appeared to Koch only 


to be of importance, that cases of cholera continued to occur more than — 
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twenty days on sixteen ships ; therefore these cases could not have 
originated at Calcutta, but must have been derived from infective ma- 
terial on board ship. If cholera is acquired from the infective material 
on board ship, how js it that the infective matter is, as a rule, so ineffect- 
ive, and acts only exceptionally? If cholera lasts more than twenty 
days on board ship, then there must be other causes than those which 
prevail on land. Let it be assumed that the infective material pro- 
ceeding from human beings can call forth the disease after the third 
day and up to the twentieth day. Now, cases of cholera have occurred 
on board ship as long as forty days after leaving port, of which fact 
I could give many examples. But these are very exceptional. May 
it not be assumed that in such cases the infective material might be 
brought on board and kept effective in some form or other, and that 
individuals might constantly come in contact with the infecting agent? 
For exceptional circumstances exceptional causes must be assumed. 
Properly considered, it will be found that cholera behaves on ships pretty 
much the same as ague does. When ships leave a malarious district, 
cases of ague occur on board, but when farther out at sea they cease 
to occur. Asa rule, the illnesses happen only in those individuals who 
come from shore, though exceptionally the disease shows itself in indi- 
viduals who have never been ashore. But epidemics of ague have oc- 
curred on ships, as Hirsch has recorded in his work on “ Malariakrank- 
heiten,” where the infection of the crew on shore appears to have been 
quite impossible, as on a ship which went from an Eastern seaport to 
England, and yet no one has ventured to say that ague is not depend- 
ent on the soil, or that it spreads on ships by contagion from man to 
man where the people have not been infected on land. The sweat of 
the sufferers from ague may be likened unto the stools of cholera- 
patients, If the infectious disease, ague, were as dangerous as cholera, 
it is not unlikely that many more observations on contagion from cases 
of fever, and on the presence of ague on ships, would have been made 
and recorded. Any exceptional occurrence in the way of ague on ships 
would almost certainly be more likely to be recorded if they happened 
on men-of-war or emigrant-ships than if they occurred on merchant- 
men, on the ground that the rare event is witnessed by a large number 
of men, and because the state of health of men-of-war and emigrant- 
ships is more carefully registered than is the case with smaller vessels. 





A CHAPTER IN FIRE INSURANCE. 
Br GEORGE ILES. 
| Fer year was not extraordinary in its fire record. It bore no such 
calamity in its course as 1871 or 1873, when the nation was called 


to mourn for Chicago or Boston. Yet there is good reason to bélieve 
that during 1884 fires cost the United States $160,000,000. This enor- 
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mous sum includes estimates of the amounts paid by insurance com: 
panies for losses and expenses ; of the losses for which there wag no 
insurance ; and of the outlay in maintaining fire departments in towns 
and cities. The devastation by fire during the past year equaled in 
value the insurable property in, say, so large and wealthy a city ag 
Buffalo. Still more woful than the destruction of property by fire 
were the sufferings of thousands by bodily injuries, and the losses of 
hundreds of human lives. Of minor but considerable importance is 
the prevailing dread of fire which its imminent risk creates—a dread 
deducting so much from comfort and peace of mind, particularly 
among the people who work or live in tall and unsafe buildings, 

All competent students of the subject are agreed that this tax on 
life and treasure is largely avoidable—avoidable by care in construc- 
tion and use of buildings, and attention to tried and proved means of 
extinguishing fire. The fire-tax is the most onerous one paid by the 
nation, and it was but natural that the first scientific attempt to re- 
duce it should have been made by a class of capitalists upon whom 
the cost of insurance was most oppressive. 

The textile manufacturers of New England have shown how best 
the risks, losses, and expenses of fire can be reduced to a minimum, 
In 1835, when Hon. Zachariah Allen, of Providence, established mutual 
insurance among the mills of Rhode Island, the rates charged by 
stock companies varied from 1} to 2} percent. Even at these high 
figures the business was unprofitable, and the placing of risks often a 
matter of difficulty. Within the fifty years since 1835, the cost of 
insurance to the factories of New England has been reduced to two- 
sevenths of one per cent. This, too, while the ordinary rate of insur- 
ance throughout the United States is nearly one per cent on property 
considered to be on an average less hazardous in character. I will 
endeavor to state how this result has been brought about. 

Principally by full inquiry into the causes-of mill-fires, which has 
shown that the three elements of safety are good construction, ade- 
quate quenching apparatus, and thorough discipline in its use. Safe 
construction can not always claim the much-abused term “ fire-proof,” 
but it may be practically the same thing, “slow-burning.” It need be 
but little more expensive than the customary bad methods, and pro- 
céeds on a few simple rules : 

1. Timbers for the frame of both floors and roofs should be 
made in such solid manner as to burn slowly; all should be open, 
smooth, with the corners chamfered off. 

2. Floors and roofs should be of thick plank, with mortar or 
sheathing-felt between the planks and boards of floors. No boxed, 
hollow cornices should ever be constructed. 

8. There must be no concealed space under a door, behind a 


furring, or in a partition, where a fire can lurk out of the reach of 


water, or where a rat or mouse can build a nest. 
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4. Elevators, stairways, and other openings from floor to floor 
should be cut off by properly constructed hatches, doors, or other 
means, automatic in action, if possible. 

5. Openings in party-walls and exposed windows should be pro- 
tected by wooden doors or shutters, covered with tin, preferably 
self-acting. 

6. Rooms in which special danger exists should be plastered on 
wire lathing close to the surface of the ceiling, and following the 
line of the timbers. All iron posts in exposed places, or iron or stone 

on which the safety of a building greatly depends, should be 
protected from fire, either with wood or tin, or by wire lath and plas- 
tering. 

Of materials for walls, brick is best, and sandstone next best. 
Limestone calcines and crumbles at high temperatures, and granite 
breaks and cracks most dangerously. When gas is used in lighting a 
mill, it is proper to have a controlling valve external to the mill, so as. 
to cut off the supply in case of fire. Sometimes gas is carbureted 
with gasoline, in which case, fifteen minutes before a mill ceases work 
at night, the uncarbureted gas is alone permitted to be used, so as to 
take up any liquid deposited in the pipes. When electric lighting is 
adopted, approved rules for its installation and use must be observed. 

Whenever possible, mills should not exceed one story in height. 
When so constructed, they can be better lighted than lofty buildings, 
and they are much less liable to costly vibration. This latter source 
of loss in a mill four or five stories in height may absorb a fifth of the 
motive power. A one-story miil, in case of fire, is much more safe and 
manageable than a lofty structure. It is pleasant to find so potent 
economic arguments against the tendency which, in recent years, has 
piled up factories so high, and crowded them together so closely. 

Steam-pipes, for heating purposes, have been found quite as effect- 
ive when suspended from the ceiling as when placed upon the floor ; 
while, in the: former case, they do not furnish lodgment to cotton- 
waste, paper, shavings, and other combustible material. Similar refuse 
is apt to gather dangerously about a steam-pipe rising through a floor 
—the means of safety here being its inclosure in a cast-iron shield of 
conical form. Steam-pipes require careful protection from contact of 
inflammable substances. Of non-conducting covering materials, asbes- 
tus, hair-felt, cork, fossil-meal, magnesia, and rice-chaff are the best. 

The rules here presented in mere outline are given in detail by 
Mr. C. J. H. Woodbury, inspector of the Boston Manufacturers’ 
Matual Insurance Company, in his work on the “Fire Protection of 
Mills.” They are the outcome of the long and varied experience of 
the Mutual Companies of New England. Of these companies, the one 
I have just mentioned is the foremost, and I am indebted to its presi- 
dent, Mr. Edward Atkinson, for data included in this sketch. From 
an analysis of the causes of fires in which his company was interested 
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during the twenty-nine years ending January, 1880, it appeared that 
spontaneous combustion had played a leading part. Cotton-w 
saturated with oil, and used for wiping machinery, then carelessly 
cast into wooden boxes and cupboards, had clearly led to imma 
losses. Losses quite as serious were traced to the firing of similar 
materials secreted by rats and mice. This suggested an exhaustive 
inquiry into the spontaneous combustibility of the oils in common use 
as lubricants, the Massachusetts Institute of Technology lending its 
aid in the work. Astonishing were the results—certain popular oils 
were proved so hazardous that the mills using them had been unknoyw. 
ingly courting calamity. Other brands were found comparatively 
safe, and a few quite safe. A rule was then adopted by the Mutual 
Companies prohibiting certain oils from use, and recommending cer. 
tain others. Generally, mineral oils were approved, and animal and 
vegetable oils condemned. 

The benefit of the inquiry did not cease here, for it suggested to 
Mr. Woodbury a series of experiments whereby he has determined the 
value of oils as lubricants. Since friction is one of the main sources 
of expenditure in the use of motive power, and a noteworthy cause of 
fire, Mr. Woodbury’s reduction of lubrication to a science is a valuable 
gift to manufacturing industry. His researches were presented to 
the American Association for the Advancement of Science at its meet- 
ing in Boston in 1880, the published proceedings giving his results in 
full. 

Oil is not only a lubricant, and a substance liable to spontaneous 
combustion, but has an extensive application in wool-manufacture, 
One of the collateral inquiries instituted by the mutual underwriters 
on behalf of their clients has led to an immense saving in wool-vils 
through the exact determination of their comparative efficiency, 

Spontaneous combustion, according to Mr. Atkinson’s compilation, 
was shown to occur not only with respect to oil and charred wood, but 
also in dyeing operations. Certain kinds of coloringématter enter 
rapidly into combination with atmospheric oxygen, and reach a dan- 
gerously high temperature. Fans employed to produce a strong air 
blast aggravate this danger, against which the best safeguard is the 
use of fusible links melting at 160° Fahr. Thus fan and engine can 
be automatically disconnected when fire breaks out. Lanterns have to 
answer for many conflagrations, In the Boston Manufacturers’ Com- 
pany alone, lanterns broken and upset have led to losses aggregatings 
quarter of a million dollars. Safe types of construction were intro 


duced, soon after the need for them was announced. Another pre — 


ventable cause of loss came from employing solitary workmen on re 
pairs at night. In cases of fires spreading from sparks, lanterns, cil 
ders or other source, the unaided mechanic could not well exert himself 
at once to give the alarm and quench the flames. Hence the enact 


ment of a rule that at least two workmen shall execute all repaits — 
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necessary when mills are idle. One of the workmen must be capable 
of starting the fire-engine and pumps instantly. Most fires occur at 
night. At other times when work is suspended, and supervision apt 
to be relaxed, the risk of fire increases. To meet this, comes the ob- 
vious suggestion that on Sunday, Independence-Day, Thanksgiving, 
and Christmas, there should be increased vigilance by superintendents 
and watchmen. 

However wisely designed a mill may be, and however vigilant its 
employés, it may take fire from causes practically unavoidable. 

How flame may best be quenched then becomes the next impor- 
tant question. Apparatus for extinguishing fire, according to the 
Mutual underwriters, should include : 

1. In all possible cases, water-pipes supplied from at least two 
sources, with two or more fire-pumps ; or one pump and a reservoir 
of sufficient elevation to give an ample supply of water through its 
connecting pipes. 

2. An adequate pipe-service with hydrants in yards, porches, in 
all rooms, and upon the roofs. When possible, the water should stand 
in the hydrants, both in the yards and in the building, from the tank 
or reservoir. 

8. Hose and hose-pipes should be ready for use, and should be at- 
tached to the hydrants, with a drip-coupling to take off any water 
that may leak by the valve. 

4, Automatic sprinklers in all parts of a building where there is 
special liability to fire, and generally in all stories above the second, 
however occupied, especially the uppermost. Among the appliances 
of recent introduction for extinguishing fire, the automatic sprinkler 
deserves special mention from its importance and success. It mainly 
consists in a plug of fusible metal attached to a water-pipe, which 
melts off at a moderately high temperature, say 160° Fahr., and per- 
mits the issue of adrenching spray. Were not high cost a serious ob- 
jection, sprinklers might be made controllable, not by fusible alloys, 
but by electrical levers attached to sensitive thermometers. Any de- 
vice which shortens the time during which a fire is left to itself is 
of importance. A fire-alarm is usually applied to the existing auto- 
matic systems. 

5. Small hose attached at numerous points to the water-pipes in 
the rooms. 

6. A full supply of water-buckets reserved for fire purposes, and 
always kept full. 

For the efficient use of apparatus, a well-diilled fire department is 
required. Watchmen particularly should be thoroughly trained in 
the use of appliances for combating flame, and should be familiar with 
the positions of valves, hose, and buckets. Aid in their work is given 


by an excellent electric fire-alarm, which is gradually coming into use 


in the mills of New England. It announces instantly, in both engine 
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room and office, the point at which a dangerously high temperature or 
fire exists. 

For the protection of city blocks, a system of hydrants and pipes 
placed on roofs has been suggested ; water at an ample pressure to be 
constantly available. Very solid brick division-walls, carried up afew 
feet above the roof, are desirable in such blocks. 

It may now be in order to state the progress of the mutual system 
of underwriting, whose methods have been briefly presented. On 
January 1, 1885, the nineteen associated Factory Mutual Insurance 
Companies had at risk no less a sum than $375,000,000, an amount 
nearly twice as large as that at risk seven years before. During these 
seven years the cost. to the insurers in the leading company, the Boston 
Manufacturers’, had declined twenty-three per cent, as compared with 
the cost during the years from 1850 to 1878. In the early part of this 
latter period the volume of business was small, and the losses propor- 
tionally greater than they afterward became. During 1884 the net 
premiums paid by insurers in the Mutual companies averaged 28-28 
cents per $100 insured. 

A few words as to the details of effecting the mutual insurance of 
factories: Although the cost is currently but 28 cents per $100 per 
annum, the companies charge rates averaging 80 cents, the difference 
being returned as dividend. In addition to the payment of premium, 
* each insurer becomes liable for an assessment five times as great as the 
premium. No such assessment has ever been called for in the history 
of the Factory Mutual Companies. No policy is granted until compli- 
ance with the companies’ rules for construction, quenching apparatus, 
and discipline in its use, has been ascertained by an inspector. His 
further business is to pay frequent and unannounced visits to insured 
premises, to see that all is as it should be. Disobedience to rules, or 
culpable negligence, may be deemed sufficient cause for canceling a 
policy. When an ordinary mill or factory adopts the means of safety 
laid down by the mutual underwriters, it is computed that the outlay 
is saved in premiums in two years. 

In the foregoing paragraphs a form of scientific underwriting has 
been briefly described, which has important bearings on the general 
question of insurance and the reduction of the fire-tax. New England 
Mutual underwriters have ample scope for their activity in the pur 
suit of their business, and are very cautious in pointing any morals to 
stock-insurance companies. Mutual underwriting is well adapted to 
the kind of risks it accepts. These are large mills usually isolated. 
They fall into comparatively few classes, for which rules for construc- 
tion and fire-appliances can be readily prescribed. Each passing year 
finds manufacturers more and more alive to the advantages of the 


mutual system, the last interest which has begun to adopt it being 


that of the rubber-factories. 


Mutual underwriting can not be directly applied to the miscella- 4 
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neous and concentrated risks by great cities. It shows a long and 
honorable record without the levy of a single assessment. Yet what 
owner of city property, with Boston and Chicago in his memory, would 
care to become liable for fourteen times the net premium of a normal 
? 
yee While the direct extension of mutual underwriting has recognized 
limits, still its methods afford lessons of utmost value not only to own- 
ers of buildings, but to architects and builders. Stock-insurance com- 
panies usually accept risks as they find them, and base the rate of a 
remium on the assumed degree of combustibility, Mutual insurance 
has taken its chief mission to be the prevention of combustibility, by 
a judicious co-operation between owner, architect, and builder. It has 
demonstrated that this co-operation accrues greatly to the owner’s 
advantage in money saved and safety increased. The cardinal prin- 
ciple of mutual insurance is to minimize risk by a strict examination 
into the causes of fires. This rule should be carried out in every city 
and town of the Union, by properly appointed officers, clothed with 
necessary authority. It matters not how petty a blaze may be—its 
investigation may yield information of immense value. An unsus- 
pected source of danger may to-day burn ten dollars’ worth of prop- 
erty, and next month consume a million. An electric current crossing 
water rendered conductive by a trifling chemical admixture ; fine 
flour- dust diffused in a mill; sparks struck by a wheel or tool of 
metal—these are among the hazards for which special safeguards 
have been devised and applied within recent years. There is nothing 
strange about these hazards, now that they have been pointedly brought 
into notice. They were simply common neglected matters, until over- 
whelming disaster showed the necessity of prevention. In small fires 
or great, investigation into causes should be thorough, that means of 
safety, if such exist, be ascertained and enforced. Mr. Atkinson is of 
opinion that fires not preventable need not cost more than one tenth 
of one per cent per annum of the value of property insured. All 
beyond that, he holds to be the price of faulty construction, inadequate 
appliances, and imperfect discipline in their management. 

While mutual underwriters have been exploring the essential prin- 
ciples of sound construction, they have arrived at much as applicable 
to warehouse or hotel as to cotton or paper mill. They have pointed 
out the risk of gingerbread cornices, hollow floors, and high-pitched 
roofs. They justly inveigh against the common practice of setting 
pine Mansards on lofty structures. They give instance after instance 
where solid party-walls and self-closing hatchways have saved prop- 
erty, by holding a fire within manageable bounds, and keeping it in a 
horizontal area, where it can be successfully fought. They have deter- 
mined the best appliances wherewith to combat flame, and how they 
can be best placed and used. An important principle in the construc- 
tion of these appliances has been evolved as a result of their labors— 
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the principle whereby, on the first bursting out of flame, automatic 
means of safety begin their work. Developed fully, this principle 
promises to be the most effective known against the incendiary, whose 
crimes lead, perhaps, to one third the losses by fire. A watchman 
usually vigilant may be unobservant or negligent at a critical mo. 
ment. The melting-point of a soft alloy, or the transmission of an 
electric current, has a constancy which may be depended upon. Fugi- 
ble links which stop a destructive air-blast, or close a door, window, 
or hatchway, fusible plugs which control powerful streams of water, 
are excellent substitutes for apparatus to be started by human agency 
on detection of danger. 

That insurance has increased incendiarism is proved by British 
statistics. Between 1852 and 1866, the proportions of fires originating 
in Great Britain from unknown causes rose from 34} to 524 per cent, 
Destruction by fire takes place in a much larger proportion in prop. 
erty insured than uninsured. Incendiarism is of two kinds, that of 
an interested policy-holder, and that of a malignant criminal. While 
fires due to the latter may be checked or extinguished by well-planned 
apparatus, the losses due to the former variety of crime might be to 
some extent prevented by insurance companies only indemnifying for 
losses in part. Suppose a merchant to take out a policy by which he 
is to be reimbursed for three fourths the amount of a loss actually 
sustained, whether partial or total. Clearly, the company has a better 
risk than if it granted full indemnity, for now its client has a direct 
interest in escaping loss by exercise of skill and vigilance, Any 
means which makes responsibility reside with an owner has a whole- 
some element of justice and safety in it. Very unbusiness-like cer- 
tainly is the action of some stock companies which refuse to reduce a 
premium rate when the insured adopts new means of safety. Such 
refusal would warrant the impression that any methods whereby the 
volume of loss by fire would be diminisHKed, and with it the commis. 
sions and fees of canvassers and agents, have a sinister interest to 
oppose them. 

The cost of insurance is chiefly due of course to losses ; about one 
half as great, however, are the expenses of the business. Let us turn 
once again to mutual underwriting for instruction. Thatsystem, being —- 
uncompetitive, requires neither advertisement nor solicitation. Its 
expenses are one tenth those of stock insurance. The mutual compa- 
nies are simply the agents of their policy-holders to provide means of 
collecting the sums paid for indemnity and the small charges of the 
business. Stock companies founded, say, in New York, Hartford, or 
Philadelphia, have agencies throughout the country, actively com- ; 
peting against one another for business. Small cities have often as 
many as twenty insurance agencies, maintained at high expense in pro 
portion to the volume of transactions. Economy here could be effected =~ 
by a single local company without agencies, doing as much local 
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business as it could, and reinsuring a large percentage of its risks in 
the offices of other cities. By a uniform method of classification, and 
a uniform responsibility, each of the nineteen New England Mutual 
Companies reinsures in the other associated concerns. The accept- 
ance of risks is local, their distribution is general. Were pioneer 
stock companies to adopt this plan, their success would oblige other 
companies to imitate them. Expert underwriters would be required 
to plan the details of a scheme applying to miscellaneous risks some 
principles of mutual insurance. These would comprise : 

1. The identification of the interests of owners and insurers by 
basing rates of premium upon the actual hazard, allowance being 
made for all precautions against fire, and approved methods of quench- 
ing it. By issuing policies to cover somewhat less than the total of 
a loss, at a lower rate than when full indemnity is assured. 

2. By combination of the advantages of a local underwriting with 
the benefits of well-distributed risks. Companies doing a local busi- 
ness are not subject to the expenses and inefficiency of great compa- 
nies with agents widely scattered and difficult of control. Reinsur- 
ance on a well-considered method will give local companies stability 
in cases of large fires—this, while the interests of local insurers will 
always be large enough to make them anxious to have as few and as 
small fires as possible. 

In a large city, where several local companies might occupy the 
field, each could select its risks from among all quarters of the city. 
By whatever means attained, one thing is clear, that the business pub- 
lic, pressed by the narrowing margin of profit, will avail itself of the 
cheapest safe insurance to be had. The reduction of cost must spring 
from making the prevention of fire the cardinal rule of insurance. At 
present the main rule is simply to accept risks as they are, and assess 
immense losses—largely preventable—on the public. In Great Britain, 
premiums average one quarter those charged in America, and the busi- 
ness is profitable. Why can not America reach this economy, by 
adopting British care in construction ? 

Apart from the Manufacturers’ Companies, mutual underwriting 
has not obtained much foothold in the Union. In New York State, 
in 1883, the assets of the mutual companies were but one per cent in 
amount of those of the stock concerns. These latter, with large re- 
serves ready at the call of disaster, enjoy a public confidence withheld 
from the comparatively weak mutual associations, scattered here and 
there throughout the country. When capitalists, however, become 
local underwriters on a large scale, we may expect insurance to have a 
preventive efficiency, such as we find among the New England mills. 
Just here a quotation from the New York State Insurance Commis- 
sioner’s last report may be in order : 

“During 1883, stock companies doing business in the State lost 
percentages of premiums received as follows: Those organized in the 
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State, 45°83 per cent ; those organized in other States, 64:06 per cent ; 
and foreign companies, 66°03 per cent.” The ratios of expenses paral- 
lel these proportions. So much for the saving power of direct inter. 
est and control. 

The prevalence of wood in American building, arising from its 
cheapness, has had its effect in promoting combustibility. We are 
accustomed to hear frequent lamentations of the destruction of our 
forests. That destruction will bear at least one benefit in its train—g 
lessened use of wood in building. In European cities, where brick, 
tiles, and cement largely take its place in construction, fires are infre- 
quent, and not specially devastating. There fire departments may be 
found in a simplicity which argues an enviable feeling of general secu- 
rity. As lumber grows scarcer from year to year, and money cheaper, 
we may expect a decreasing combustibility in American buildings, 
Immunity from loss is bought at its lowest price when a structure is 
designed and erected with intelligence and liberality ; these qualities 
will have more scope as capital grows more abundant. 

In developing sound principles of insurance the mutual underwriters 
of New England have done notable work. Their inquiries have been 
marked by a thoroughly scientific method, which has in its range gen- 
erously included collateral investigations of immense economic value, 
In the strict line of their researches, while applying justice, economy, 
and ingenuity to the solution of their problems, they have taught les- 
sons that must produce world-wide good. Their conscientious work, 
when understood and applied, will inevitably lower the fire-tax, save 
life, and abate one of the chief horrors of our civilization. 





CUMBERLAND SOUND AND ITS ESKIMOS. 
By Dr. FRANZ BOAS.* 


INCE times long ago ships have been yearly going out from their 
native ports in pursuit of the whale. The vessels of the ancient 
Basques, and the fleets of the Hanse cities, of the Netherlands, and of 


* Dr. Boas spent about twelve months, from: August, 1883, till the 25th of August, 
1884, in exploring from his headquarters, at the Kikkerton Islands whaling-station, the 
coasts of Cumberland Sound and Davis Strait. Though he was prevented by the changes 
of the weather, and an epidemic that raged among the dogs, from accomplishing as much 
as he had contemplated, he made numerous explorations in Cumberland Sound, and fol- 
lowed the western coast-line of Davis Strait as far as Cape Raper in latitude 69° 50’ 
north, traversing in all his journeys nearly 2,400 miles of country, most of which had been 
p” 2viously unexplored. He learned the language of the Eskimos, and acquired much in- 
teresting information respecting their customs, traditions, and religious observances, some 


of which are presented in this article. The sketches have been furnished us by the am 
thor in slips of the “ Berliner Tageblatt,” and have been translated from the Cm De’ = 


“The Popular Science Monthly.” 
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the Norwegians, enticed by the lucrative pursuit, eagerly pressed for- 
ward into the dangerous frozen sea. Enterprising sailors were con- 
stantly opening new hunting-grounds to the fishers, some of which are 
still frequented by whale-hunters. Besides the East Greenland Sea, 
Baffin’s Bay and Davis Strait were among the best-known hunting- 
grounds, and were visited every year by fleets of Scottish and Ameri- 
can whalers. In May, the ships leave their home ports and sail in the 
toilsome and dangerous route along the west coast of Greenland, 
toward the north, to reach the fishing-ground in the east and south- 
east of Lancaster Sound. The whales resort to this region in the lat- 
ter half of July, while later, after the broad girdle of coast-ice on the 
west side of Davis Strait has broken up, they go farther south. 

When the whales had become more rare here, in the fourth decade 
of the century, the brave William Penny, who afterward distinguished 
himself in the expeditions in search of Franklin, determined to seek for 
new and richer fields, and penetrated into the half-forgotten Cumber- 
land Sound, whose waters were numerously populated by wliales. As 
he was accustomed to have frequent dealings with the natives, friendly 
relations were soon established between the inhabitants of the sound 
and the whalers ; and, although Penny desired to enjoy his new dis- 
covery all to himself, he was shortly followed by an enterprising 
American captain, and the rich fishing-ground he had found was no 
longer the secret of one man. As early as May and June, when the 
ice breaks up in the sound, many whales appear at the floe-edge, and 
were pursued by the natives in their skin-boats. But, as the entrance 
to the sound was closed at this season by the heavy and broad pack- 
ice, it was not supposed that any advantage could be taken of this 
fact till a shrewd captain thought of wintering over two boats’ crews, 
so that they could begin the chase early in the spring. These crews 
were not very strong in numbers, and they added to their force by 
enlisting Eskimos, who gave their services readily for a little pay. 
The experiment proved profitable, and was followed by several ships, 
till Cumberland Sound became lively in both summer and winter. 
Other factors preferred to send out their ships only once a year, leav- 
ing their men to live in houses which were prepared at home and set 
up on the fishing-grounds. The whales were pursued without mercy, 
and have accordingly diminished so rapidly that the region, which 
had for a short time witnessed the most lively activity, has been 
deserted by nearly all the ships. Only a few scattering graves now 
remind us of the time when the stir of enterprise prevailed here. 

Two stations are, however, still kept up. They continue to follow 
the custom, established in the beginning, of employing Eskimos and 
manning the whale-boats with them. It appears that the sound, at 
the time it was first visited by the whalers, was inhabited by about 
two thousand Eskimos, but they have diminished since then with 
really frightful rapidity, till now they hardly number three hundred 
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persons, who are distributed among seven settlements. The Kikker. 
ton Eskimos, who alone once manned eighteen boats, representing a 
population of about four hundred and fifty heads, now number only 
eighty. The two fishing-stations are situated on Kikkerton, an island 
on the east coast of the sound. When the Eskimos who have spent 
the summer up the fiord return at the beginning of October, they 
eagerly offer their services at the station, for they receive in payment 
for a half-year’s work a gun, harmonicum, or something of the kind, 
and a ration of provisions for their families, with tobacco, every week, 
Every Saturday the women come at the blowing of the horn into the 
station-house, to receive their bread, coffee, and sirup, and the precious 
tobacco. In return, the Eskimo is expected to deliver a piece of 
every seal he catches into the kitchen of the station. 

The time for the fall catching commences as soon as the ice begins 
to form. If the generally stormy weather permits it, the boats leaye 
the harbor to look out for the whales, which are accustomed to go 
along the east coast of the sound toward the north. During the last 
years the catch was very unprofitable, for only a few whales were seen, 
As the ice forms very quickly, the boats must be brought back to the 
land by the end of October or the beginning of November. Since 
whales have become scarce, the stations have followed the business of 
collecting seal blubber and skins, which they buy from the Eskimos, 

A lively traffic springs up as soon as the ice has become strong 
enough to allow sledges to pass from shore to shore. The sledges of 
the stations are sent from one settlement to another, to exchange 
tobacco, matches, coffee, bread, etc., for skins and the spare blubber 
which the Eskimos have carefully saved up. The natives themselves, 
who need useful articles like cooking-pots, lamps, etc., collect quanti- 
ties of hides and blubber, and come to Kikkerton to supply their wants, 
Eskimos come over from the southern part of the west coast of Davis 
Strait to exchange bears’ skins for articles they want. The winter 
passes quickly away amid this stir of business, till everything comes to 
a stop in April. For now the seals cast their young, whose white, 
long-haired skin forms an important element in the clothing of the 
people. As the hunting-season only lasts a month, the natives put the 
time to a good use ; and the old settlements are quickly deserted, for 
the seals are to be found most abundantly in the fiords and among 
the rough ice, which are the least productive places in winter. 

When the sun has reached such a height that the snow begins to 
melt in favored spots, a new life begins at the station. The skins 
which had been collected in the winter, when frozen, are brought out 
of the store-room and exposed to the beams of the sun. A number of 
Eskimo women busy themselves, with their half-moon-shaped knives, 
in cutting the blubber from the skins and putting it away in tubs. 
Others clean and salt the skins, which are likewise packed away. The 
men also find enough work to do after the catching of the young seals 
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is over. The whale-boats must be got ready for the spring fishing. 
New Eskimos, who have been engaged by the station for the next 
month, come down daily, with their families and all their goods, to 
take up their abodes at Kikkerton. The boats are dug out from the 
deep snow, the oars and sails are looked after, the harpoons are cleaned 
up and sharpened, and everything is in busy preparation. The boats 
are made as comfortable as possible, with awnings and level floors, for 


- their crews are not to come to the shore again for about six weeks. 


By the beginning of May, the arrangements having been com- 
pleted, the boats are put upon the sledges, and, under the direction of 
native drivers, are drawn by dog-teams, with their crews, to the edge 
of the ice. The sledges being heavily laden, and food for the dogs 
having to be provided by hunting, the day’s stages are short. Arrived 
at the floe-edge, the sledges are unloaded and the boats are launched. 
Here is a profusion of seals and birds of all kinds, and the chase is 
opened without delay upon everything that is useful and can be shot. 
Sledges are regularly sent back to Kikkerton with skins and meats for 
the families of the Eskimos, while the blubber is packed in tubs 
which are kept ready on the spot. 

The most important object of the expedition is the whale. Har- 
poons and lines are always in readiness for the contest with the mighty 
monster. The whale-fishery has been so often described that I pass 
over the already well-enough known details of the exciting chase. 
The peculiar circumstances in the sound give to the capture here a 
character which is exhibited in no other region. The boats go back 
to the north with the breaking up of the ice, and the fishing closes in 
July. The Eskimos are paid off and dismissed, and resume their 
reindeer-hunting, while the whites are glad to enjoy some rest after 
weeks of exhausting labor. 

Unless the results of the whale-fishery improve within a short 
time, the period can not be far distant when the last of the whites 
will abandon the unprofitable land. Then the Eskimos, who can no 
longer live without powder and shot, will be compelled to remove 
from the sound and make their home on the shores of Davis Strait, 
which is visited every year by ships; and Cumberland Sound may, 
perhaps, become more desolate than it was before its apparently inex- 
haustible richness in whales attracted whole fleets to its waters, and 
gave the region an important place in the world’s trade. 

When our ship, the German schooner Germania, was about to enter 
the port of Kikkerton in the summer of 1883, there came a boat-load 
of Eskimos to offer us their help. I had not formed a good opinion of 
the appearance of these people, but I was really astonished at the fig- 
ures I saw. The little"bandy-legged fellows who ran laughing and 
chewing over the deck of the vessel, with their long black hair, flat 
faces, and dripping eyes, made an extremely repulsive impression ; and 
when we were visited by a boat-load of women, among whom were a 
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few antiquated matrons, my aversion toward my future fellow-residents 
hed its highest point. It really seemed as if the ugliest of the ugly 
“had been selected to receive us, for I was afterward surprised by many 
a cheerful and pleasant face, or a strong, well-built figure. These first 
Eskimos appeared at least relatively neat, for they had probably held 
a grand feast of purification before the arrival of the ship. I had an 
opportunity to observe what a good influence intercourse with the 


whites had had upon the natives, when I came into a settlement on - 


Davis Strait, which had never been visited by a European. I would 
not undertake to describe the appearance it presented, so odious was 
it. When I related to the Eskimos of Cumberland Sound the up. 
happy experiences I had suffered in the oily and filthy huts of this 
tribe, they answered : “ We are like the cleanly gulls, which have, in. 
deed, to look to the oil and fat of seals and walruses for their f 

but still keep their feathers tidy ; but they are like the Mollimoke, 
which wallow in blood and fat, and do not mind any kind of dirt,” 

The fur dresses of our Eskimos appear to be well made, and 
adorned with trimmings of different kinds of skins. Particular atten. 
tion seemed to have been given to the reindeer-skin jackets of the 
women, with their long tails reaching to the ground, and to the wide 
hoods in which the children are carried. The short breeches reaching 
to the knee, of white seal-pups’ skin, were very handsome. After- 
ward, when I became better acquainted with my new friends, I per- 
ceived what a disadvantage an indolent woman could be, even in this 
country, when she can not or will not keep up with her household 
duties. The clothes of the family too often bear witness to her neg. 
lect, and I have sometimes pitied the poor men who have to go to 
their seal-hunting in cold winter weather, without enough clothing. 
Among the first women who visited us were some unusually adorned 
with a cotton garment, which was occasionally exposed under their fur 
jackets. The men also appeared to be well clothed in seal-skin jack- 
ets, small hoods, and breeches ornamented with variously colored furs, 
Their long hair, loosely fluttering about their heads, gave them a wild 
appearance ; but their quiet eyes, and the childish pleasure they ex- 
hibited on every opportunity, contradicted this. They all greatly 
enjoyed the much-desired tobacco, for the provision at the station 
had given out some time before, and they had been obliged, willing or 
unwilling, to practice abstinence, and not to smoke. When they had 
got entirely out, they had broken up their clay pipes and chewed the 
pieces for the sake of the taste of the little tobacco that had been ab- 
sorbed in them. 

A little while after casting anchor, we visited the summer tents of 
the natives. We had not got very close to them before their prox- 
imity became quite obvious by the strong odor of the skins of which 
they were made. The front part, which is made of split, semi-trans- 
parent skins, impressed itself very strongly and disagreeably on my 
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olfactory nerves, and when I drew the curtain and. looked around on 
the piles of meat, the filthy cooking-vessels, and the heaps of reindeer- 
skins in the background, I ran out and away as quickly as I could. If 
any one had told me then that I would soon be living without repug- 
nance in just such surroundings, I should have resented the insinuation 
very angrily. But it was not long before the stress of circumstances 
and custom brought me to it, and I too found myself sharing the deer- 
skin bed-place of the natives and cooking with them in the same kettle, 
though I generally took the precaution to use my own. Even the 
store of meat heaped up in the sides of the hut was often only too 
welcome to me, as was also the hospitable lamp by which the house- 
wife sat caring that the wick should be kept well supplied with oil, 
and should burn evenly without smoking. With what joy, returning 
from a journey wet and chilled through, did I often greet the cheerful 
fire which warmed the hut comfortably, and the kindly hostess who 
dried and cleaned my clothes ; and how haltingly did I as often leave 
the hospitable roof to go out on my solitary journeys from coast to 
coast, or into uninhabited regions ! 

The few tents which we found on our arrival at Kikkerton were 
inhabited by the Eskimos of the Scottish station, while all the other 
natives had gone fur-hunting ; for as soon as the spring fishing is over 
and the sound is tolerably free from ice, they go in their boats up the 
fiords and set up their tents at the extreme ends of them. 

While the women and older men stay here to catch salmon, of 
which immense numbers abound in the ponds and rivers at this season, 
the younger and more active go for days’ journeys into the interior, 
sometimes getting as far as a hundred miles or more from their settle- 
ments. If they kill a large number of reindeer, they only bring the 
best meat and the skins on their backs to the camp. Then a great 
feast is given. All the people of the settlement are called together. 
An open fire of brush blazes under the kettle of meat, and every one 
has his part in the meal. The skins are carefully preserved, to be made 
up afterward into winter clothing. A favorite summer resort of the 
Eskimos is the great Lake Netilling, west of Cumberland Sound, the 
shore of which is frequented by numerous herds of that animal; and 
many start for that place with sledges in May. 

While I was exploring the east coast of the sound with boats in 
the fall, a large number of Eskimos came back from their summer 
journeys. Some of them used old whale-boats, which they had got 
from some ship. The craft were loaded to the edge with the skins 
obtained during the season. Men, women, ‘and children were singing, 
laughing, and chattering, dogs were howling, and every once in a while 
one person or another would reach down into the always-full pot that 
stood in the middle of the boat. Only the helmsman sat earnest and 
majestic on his high seat, and steered his craft. If the wind was un- 
favorable, oars were used. Occasionally a seal would lift his head out 
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of the water, and, if there was no particular reason for haste, they 
would stop, and every one would hoid his gun in readiness to coyer 
the animal if he should come up again to take breath. 

All the Eskimos have returned by the middle of October, and, as 
it is now getting perceptibly cold, they immediately begin to build 
their winter houses. Several families occupy a common tent, which 
is now covered with brush, and over this is spread another coat of 
skins. The bedroom in the back of the hut and the meat- and lamp- 
rooms on both sides of the door are raised about two feet, so that the 
cold air shall not cool the living-room too much. When the lamps 
are burning, the room soon becomes comfortably warm, and at least 
a little fire is kept up day and night. Later in the winter the people 
begin to build their snow-houses, the size of which varies according 
to the number in the family. Large blocks are cut out of the wind- 
hardened snow, which the Eskimos skillfully build up into a high 
dome. The joints are carefully closed, and the whole is smoothed on 
the outside. The wind and the cold air are kept out of the dwelling. 
room by means of smaller domes and a long entrance-way. This hut, 
covered with skins, makes a very nice winter home. 

Since the Eskimos require much blubber in the winter for their 
lamps, their principal hunt is for the seal. So long as the ice does not 
cover the whole sound, they go to its edge to shoot the seals, which 
are then dragged ashore with harpoons. This kind of hunting is very 
dangerous, for they unavoidably have to go upon the drift-ice to secure 
the dead seals, and this is very liable to move when the wind suddenly 
changes. Thus a young man, a few seasons ago, was held for three 
days on a cake of ice without being able to get to the shore or having 
anything to eat. He evidently did not lose heart, for, while his fate 
was still uncertain, he made a comic song about his misfortune, which 
is now sung by all the Eskimos in the region. 

If the sea is wholly covered with ice, guns can not be used, but 
the hunters have to go to the breathing-holes, which the seals keep 
open all the winter, in order to harpoon them when they come up, 
The Eskimos also travel much at this season. Sledges flit from one 
settlement to another. Friends and relatives visit one another, and a 
lively trade springs up at the whalers’ stations. I, too, began to travel, 
and, as I lived at various times in different settlements, I had oppor- 
tunities to become well acquainted with the manner of life and the 
character of the people. At every settlement I had a host, at whose 
house I was accustomed to stay when I was there. A white man, 
moreover, is a much-esteemed guest, for he usually brings fresh pro- 
vision of tobacco and bread. 

In May, when the heat has become stronger, the seals are accus- 
tomed to lie upon the ice and sun themselves. Then the Eskimo 
brings out his gun again : he carefully approaches his victim, who is 
generally warily looking around ; lies down upon the ice and imitates 
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the movements of the seal, which is taken in by the deception. When 
he has at last got near enough, he brings down his game with a well- 
aimed shot. Times are good now, for this kind of hunting yields © 
several seals aday. Then comes the golden season of summer, bring- 
ing plenty of birds, eggs, salmon, reindeer, seals, and walruses—sum- 
mer, with its gay flowers and rushing streams, freeing the seas from 
their icy fetters—a season which the Eskimo loves, and the beauty 
of which he celebrates in his songs. Thus closes the circle of the 
year of this people, careless and contented under the most straitened 
circumstances, whose hospitality and indomitable serenity I learned 
during my life among them to love and prize. 

When, late in the fall, storms rage over the land, and again release 
the sea from the icy fetters by which it is as yet only slightly bound ; 
when the loosened floes are driven one against another, and break up 
with loud crackings ; when the cakes of ice are piled in wild disorder 
against or upon one another, the Eskimo believes he hears the voice of 
spirits which inhabit the mischief-laden air. 

The spirits of the dead—the Tupilak—knock wildly at the huts 
which they can not enter, and woe to the unhappy person whom they 
can lay hold of! He immediately sickens, and is fated to a speedy 
death. The wicked Krikirn pursues the dogs, which die as soon as 
they see it with convulsions and cramps; Kallopalling appears in the 
water, and drags the brave hunters down, and conceals them in the 
great hood of his duck-skin dress. All the countless spirits of evil— 
the Torgnet—are aroused, striving to bring sickness and death, bad 
weather, and failure in hunting. The worst visitors are Sedna, mis- 
tress of the under-world, and her father, to whom dead Innuit fall. 

The old stories which mothers relate during the long winter even- 
ings to their timidly listening children tell of Sedna. Once upon a 
time there lived a Jnnung, with his daughter Sedna, on the solitary 
shore. His wife had been dead for some time, and the two led a quiet 
existence. Sedna grew up to be a handsome girl, and the youth came 
in from all around to sue for her hand, but none of them could touch 
her proud heart. Finally, at the breaking up of the ice in the spring, 
a fulmar flew from over the sea and wooed Sedna with enticing 
song. “Come to me,” it said ; “come into the land of birds, where 
there is never hunger, where my tent is made of the most beautiful 
skins. You shall rest on soft deer-skins. My fellows, the storm- 
birds, shall bring you all your heart may desire ; their feathers shall 
clothe you thickly ; your lamp shall always be filled with oil, your pot 
with meat.” Sedna could not long resist such wooing, and they went 
together over the vast sea. When at last they reached the country 
of the fulmar, after a long and hard journey, Sedna discovered that 
her spouse had shamefully deceived her. Her new home’ was not 
built of beautiful pelts, but was covered with wretched fish-skins, full 
of holes that gave free entrance to wind and snow. Instead of white 
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reindeer-skins, her bed was made of hard walrus-hides ; and she hag 
to live on miserable fish which the birds brought her. Too soon she 
discovered that she had thrown her fortune away when, in her foolish 
pride, she had rejected the Innuit youth. In her woe she sang: 

“ Aya! father, if you knew how wretched I am, you would come 
to me, and we would hurry away in your boat over the waters. These 
strange birds look unkindly upon me. The cold winds roar around 
my bed ; they give me miserable food—oh, come and take me back 
home! Aya!” 

When a year had passed, and the sea was again stirred with warmer 
winds, the father left bis land to visit Sedna. His daughter greeted 
him joyfully, and besought him to take her back home. The father, 
pitying his daughter, took her in his boat while the birds were out 
hunting, and they quickly left the country which had brought so 
much sorrow to Sedna. When the fulmar came home in the evening, 
and found his wife not there, he was very angry. He called his fel- 
lows around him, and they all flew away in search of the fugitives, 
They soon discerned them, and stirred up a great storm. The sea rose 
in immense waves, that threatened the pair with destruction. In his 
mortal peril the father determined to offer Sedna up to the birds, and 
threw her overboard, She clung with a death-hold to the edge of the 
boat. The cruel father then took a knife and cut off the first joints 
of,ber fingers. Falling into the sea, they were changed into seals, 
Sedna, holding to the boat more tightly, the second finger-joints fell 
under the sharp knife, and swam around as ground-seals ; when the 
father cut off the stumps of the fingers, they became whales. 

In the mean time the storm subsided, for the storm-birds thought 
Sedna was drowned. The father then allowed her to come into the 
boat again. But she from that time cherished a deadly hatred 
against him, and swore bitter revenge. After they got ashore, she 
called up two dogs, and let them eat the feet and hands of her father 
while he was asleep. Upon this he cursed himself, his daughter, and 
the dogs which had maimed him, when the earth opened and swal- 
lowed hut, father, daughter, and dogs. They have since lived in the 
land of Adliwun, of which Sedna is the mistress. 

The seals, ground-seals, and whales, which grew from Sedna’s fingers, 
increased rapidly, and soon filled all the waters, affording choice food 
to the Innuit. But Sedna has always hated those people, whom she 
despised when on the earth, because they hunt and kill the creatures 
which have arisen from her flesh and blood. Her father, who has to 
get along by creeping, appears to the dying ; and the wizards often 
see his crippled hand seizing and taking away the dead. The dead 
have to stay a year in Sedna’s dismal abode. The two great dogs lie 
on the threshold, and only move aside to let the dead come in. Itis 
dark and cold inside. No bed of reindeer-skins invites to rest ; but 
the new-comer has to lie on hard walrus-hides. 
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Only those who have been good and brave on the earth escape 
Sedna, and lead happy lives in the upper-land of Kudliwun. This 
land is full of reindeer ; it is never cold there, and snow and ice never 
visit it. ‘Those, also, who have died a violent death may go into the 
fields of the blessed. But whoever has been with Sedna must always 
stay in the land of Adliwun, and hunt whales and walruses. With all 
the other evil spirits, Sedna now lingers in the fall among the Innuit. 
But, while the others fill the air and the water, she rises from under 
the ground. 

It is then a busy season for the wizards. In every hut we may hear 
singing and praying, and conjuring of the spirits is going on in every 
house. The lamps burn low. The wizard sits in a mystic gloom in the 
back part of the hut. He has thrown off his outer coat and drawn the 
hood of his inner garment over his head. Muttering undistinguish- 
able words, he throws his arms feverishly around his body. He utters 
sounds which it is hard to ascribe toa human voice. At last the guard- 
ian spirit responds to the invocation. The Angeko lies in a trance, 
and when he comes to himself he promises, in incoherent phrases, the 
help of the good spirit against the Tupilak, and informs the credulous, 
affrighted Innuit how they can escape the dreaded evil. 

The hardest task, that of driving away Sedna, is reserved for the 
most powerful wizards. A rope is coiled on the floor of a large hut, 
in such a manner as to leave a small opening at the top, which rep- 
resents the breathing-hole of a seal. Two wizards stand by the side 
of it, one of them holding the seal-spear in his hand as if he were watch- 
ing at the seal-hole in the winter, the other holding the harpoon-rope. 
Another Angeko sits in the back of the hut, whose office it is to lure 
Sedna up with magic song. At last Sedna comes up through the hard 
earth, and the Angeko hears her heavy breathing ; now she emerges 
from the ground, and meets the wizards waiting at the hole. She is 
harpooned, and sinks away in angry haste, drawing after her the har- 
poon, to which the two men hold with all their strength. Only by a 
desperate effort does she tear herself away from it and return to her 
dwelling in Adliwun. Nothing is left with the two men but the 
blood-sprinkled harpoon, which they proudly show to the Innuit. 

Sedna and the other evil spirits are at last driven away, and a great 
festival for young and old is celebrated on the next day in honor of 
the event, But they must still be careful, for the wounded Sedna is 
greatly enraged, and will seize any one whom she can find out of his 
hut. So, on this day, they all wear protecting amulets cn the tops of 
their hoods. 

The men assemble early in the morning in the middle of the settle- 
ments. As soon as they have all got together, they run screaming and 
jumping around the houses, following the course of the sun. A few, 
dressed in women’s jackets, run in the opposite direction. They are 
those who were born in abnormal positions. The circuit made, they 
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visit every hut, where the woman of the house must be waiting for 
them. When she hears the noise of the band, she comes out and 
throws a dish of little gifts of meat, ivory trinkets, and articles of sea}. 
skin into the yelling crowd, of which each one helps himself to what 
he can get. No hut is spared in this round. 

The gang next divides itself into two parties, the Ptarmigans— 
those who were born in the winter—and the Ducks, or the children of 
summer. A large rope of seal-skin is stretched out ; each party takes 
one end of it, and tries with all its might to drag the opposite party 
over to its side. But they hold fast to the rope, and try as hard to 
make ground for themselves. If the Ptarmigans give way, then sum. 
mer has won the game, and fine weather may be expected to prevail 
through the winter. 

The contest of the seasons having been decided, the women bring 
out a large kettle of water, and each person gets his drinking-cup, 
The company stand close around the kettle, while the oldest man steps 
out first from among them. He dips a cup of water from the vessel, 
sprinkles a few drops on the ground, turns his face toward the home 
of his youth, and says, ‘‘ My name is Naktukerling, and I was born 
in Kajossuit.” He is followed by an aged woman, who announces her 
name and home; and then all the others do the same, down to the 
youngest children, who are represented by their mothers, As the 
words of the old are listened to respectfully, those of distinguished 
hunters are received with demonstrative applause, and those of the 
others with different kinds of attention, down to familiar rallying, 

Now arises a cry as of surprise, and all eyes are turned toward a hut 
out of which stalk two gigantic figures. They wear heavy boots, their 
legs are swelled out to a wonderful thickness by several pairs of 
breeches, their shoulders are covered by a woman’s over-jacket, and their 
faces by tattooed masks of seal-skin. In their right hands they carry 
the seal-spear, on their backs an inflated buoy of seal-skin, and in their 
left hands the écssirkun, the tool with which the skins are prepared, 
Silently, and with long strides, the Kailertetang approach the assembly, 
who, screaming, press back from before them. The pair solemnly lead 
the men to a suitable spot, and set them in a row, against which they 
set the women in an opposite row. They match the men and women 
in pairs, and these pairs run, pursued by the Kailertetang to the hut 
of the woman, when they are for the following day man and wife. 
Having performed this duty, the Kailertetang speed down to the 
shore, and invoke the good north wind, which brings fair weather, 
while they warn off A avorsbie south wind. 

As soon as the incantation is over, all the men attack the Kailerte- 
tang with a great noise. They act as if they had weapons in their 
hands, and would kill both thesgpirits. One pretends to probe them 
with a spear, another to stab with a knife ; one to cut off their 
arms and legs, another to beat ‘them unmercifully on the head. The 
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buoy which they carry on their backs is ripped open and collapses, and 
soon they both lie as if dead beside their broken weapons. The Eski- 
mos leave them to get their drinking-cups, and the Kailertetang awake 
to new life. Each one fills his seal-skin with water, passes a cup to 
them, and inquires about the future, about the fortunes of the hunt, 
and the events of life. The Kailertetang answer in murmurs, which 
the questioner must interpret for himself. 

Thus ends this day, in which laughing and singing, joy and glad- 
ness prevail, On the morrow the Eskimo goes back to his daily life, 
but the autumn festival is the subject of talk in the hut and on the 
hunt for weeks afterward. 





THE RELIGIOUS VALUE OF THE UNKNOWABLE.* 


By tae Counr GOBLET D’ALVIELLA, 
PROFESSOR OF THE HISTORY OF RELIGIONS IN THE UNIVERSITY OF BRUSSELS. 


E have not to take part here for or against the philosophy of 
Evolution. The only points we wish to examine in the con- 
troversy are, first, if the historical development of the religious senti- 
ment can be summed up into a gradual reduction of the divine attri- 
butes, into a simplification, or, to borrow Mr. Spencer’s barbarous term, 
a deanthropomorphization of the divinity ; next, if the theory of the 
Unknowable has all the elements necessary to beget a religion ; and, 
lastly, if the religious sentiment is tending to divest itself of every 
moral element, or whether it is destined, as the Cortists maintain, to 
confound itself with altruism or devotion to humanity. 

Mr. Harrison sharply criticises the theory that ascribes the origin 
of religion to doubles appearing in dreams. We are not fanatics in 
regard to this hypothesis, but would prefer to admit, with M. A. Ré- 
ville, that religion began with the worship of natural objects or cosmic 
phenomena personified, animated, anthropomorphized by:the imagina- 
tion of the primitive man. But these reserves involve no impeachment 
of Mr. Spencer’s general reasoning, so far as concerns either the spiritual 
nature of the first notion that man formed of the divine, or the work 
of simplification and purification which that notion has constantly 
undergone in the course of ages. The thesis of Mr. Harrison, on the 
contrary—that man began with the adoration of natural objects frank- 
ly regarded as such—appears to us absolutely contrary to reason and 
observation. He cites, for example, the ancient religion of China, 
which was based entirely on veneration of the earth, the sky, and an- 
cestors, considered objectively and not as the residence of immaterial 


* From “The Nature and Reality of Religion,” being the last part of the author’s 
review of the controversy between Mr. Spencer and Mr. Harrison, in which he presents 
his own conclusions. : 
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beings. This is to play at hazard, for, without insisting on what an. 
cestors “considered objectively ” may be, it has been found precise} 
that the religion of the ancient Chinese Empire is the most perfect 
type of organized animism, and that it regarded even the material 
objects out of which it made its gods as the inseparable manifestation 
the envelope, or even the body of invisible spirits.* ; 

How shall we explain it that after the works of Tylor, Spencer, 
Max Miller, Réville, and Tiele, a thinker as intelligent and well-in. 
formed as Mr. Harrison can still pause at a thesis long ago passed by 
by science? It is, we believe, a remarkable instance of the influence 
which Auguste Comte still exerts over his orthodox disciples, and 
which can only be compared with that of Aristotle over the scholastics 
of the middle ages. We know that Comte borrowed from President 
De Brosses the hypothesis of primitive fetichism, and that he intro. 
duced it in the series of three states (fetichism, polytheism, and mono- 
theism), through which religion in his view had invariably to pass, 

We think, then, that Mr. Spencer is right in representing the eyo- 
lution of the idea of God as tending to render the object of worship 
less and less sensible to man, more and more incapable of falling under 
our senses. But this process of abstraction must stop somewhere, else 
even the existence of God will at length become its victim, and that 
would evidently go beyond the Spencerian doctrine. The whole prob- 
lem consists, then, in knowing where this stopping-place is to be 
found ; and, according as we start from spiritual theism, from pan- 
theism or from agnosticism, we shall be able to reach a different solu- 
tion without really departing from the line of religious development, 

Mr. Spencer, on his side, estimates that the end will be reached 
when the idea of God has been divested of all limitation and of every 
condition. There will then remain for us the one absolute certainty, 
that man “is ever in the presence of an Infinite and Eternal Energy, 
from which all things proceed.” 

Is there nothing here but a pure negation, as Mr. Harrison asserts? 
The terms of the formula themselves prove that the question is of 
what may be supposed to be the most positive thing in the world— 
the stuff of which the Universe is made. Mr. Spencer speaks repeat- 
edly of the Unknowable as the power that manifests itself at the same 
time in the Universe and in the Consciousness, as the Supreme Reality 
which is concealed behind the changing course of phenomena. He 
attributes to it, as Mr. Harrison recognizes, unity, homogeneity, im- 
manence, unlimited persistence in time and space. He assigns it, for 
modes of action, the laws of the Universe ; he sets it face to face with 
phenomena, both internal and external, in the relation of substance to 
manifestation, if not of cause to effect. Still more, the Comtist critic 

* See, notably, Tiele, “Manuel de I’Histoire des Religions,” translated by M. Maurice 


Vernes, Book II; and in the “ Revue de l’Histoire des Religions,” the * Religion de Am 
cien Empire Chizois,” by M. Julius Happel (Vol. IV, No. 6). 
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himself admits that we may accept with full confidence all that the 
evolutionist philosophy affirms and contests with reference to the per- 
manent indications of an ultimate energy. Now, is not this conces- 
sion of Mr. Harrison’s the complete refutation of his thesis relative to 
the negative nature of the Unknowable ? 

He adds, indeed, that an existence of which we can know nothing 
remains, in the religious point of view, as if it did not exist. To this 
objection it may be replied that he consents himself to admit mystery as 
an element of the religious sentiment. We will only add to this, with 
Mr. Spencer, that it is an essential element of it, and in this respect 
the Unknowable is susceptible of satisfying the most difficult imagina- 
tions, for it is the mystery of mysteries, and something that we may 
be sure will never be cleared up in this world, whatever may be the 
progress of science. Mr. Harrison commits an error—especially strange 
with a positivist—when he reproaches evolutionism for using the term 
Unknowable instead of Unknown. The Unknown includes a know- 
able part, the sum of the phenomena and laws which still escape our 
perception, but which we may be able to know and doubtless will 
know more and more. The Unknowable, on the other hand, repre- 
sents what will always escape our knowledge by virtue of our intel- 
lectual organization itself—the first cause, the Noumenon, the essence 
of things—unless Mr. Harrison, urging the doctrine of positivism to 
an extreme, prohibits us from mentioning all that transcends phe- 
nomena and their relations, even in order to declare it Unknowable ! 
As M. Littré admits: “Immensity, material as well as intellectual, 
appears under its double character of reality and inaccessibility. It is 
an ocean that beats against our shore, and for which we have neither 
bark nor sail, but the clear vision of which is as salutary as formi- 
dable !” 

A second element, which every one agrees in declaring character- 
istic of religion, is that feeling, of a complex nature, which is inter- 
preted, according to circumstances, into wonder or fear, enthusiasm or 
stupor, before the object of religious contemplation. Is not: this one 
of the impressions most easily engendered by the discovery of that 
mysterious energy that rises, at the end of all our investigations, in 
all the avenues of knowledge, as if by the conception of that substan- 
tial stratum which remains when all else changes and passes away— 
primordial foundation of Nature and consciousness, without which, if 
we could only suppose it absent for a second, the whole Universe 
would resolve itself into chaos or into nothing ? 

Schleiermacher referred the essence of religion to a feeling of de- 
pendence, Does not Evolution teach that the force of which we are 
conscious whenever we produce a change by our own effort is correla- 
tive to the power that transcends consciousness, and can we imagine a 
closer dependence than this relation of the individual with the ulti- 
mate Energy of which it is, like all of Nature, a transient production ? 
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It is of a power conceived in this manner that we may well say, In illo 
vivimus, movemur, et sumus (in it we live, and move, and are). 

The conditions indispensable to becoming the object of a religi 
are thus found in the Unknowable, as well as in the Eternal, the Abgo. 
lute, the Self-Existent, the Most High, the Only Pure, or whatever 
other qualifications men may have made the equivalent of the divine, 
The last word of Evolution agrees with the definitions of the most 
refined theologists, which, transcending vulgar symbolism, have con- 
stantly recognized God in the double character of reality and incom. 
prehensibility. We may add that, before becoming the scientific faith 
of Spencer, Huxley, and even of Haeckel, this religious conception hag 
sufficed for men of the highest mind and the most pious imagination 
such as Giordano Bruno, Spinoza, Kant, Goethe, Shelley, Wordsworth, 
Carlyle, Emerson, and even M. Rénan. It can lead not to religion 
only, but even to mysticism, however little, like some Neoplatonists 
and certain Hindoo philosophers, one may become absorbed in the 
conception of the supreme unity.* Under this relation, the danger is 
not that it will remain without influence, but that it will communicate 
to its adepts a kind of vertigo more formidable than the fascination of 
the abyss, either by the contrast of its incommensurable grandeur with 
the insignificance of our being, or by the opposition of its immutable 
Unity with the unlimited Variety and perpetual expansion of the ma- 
terial Universe. These sentiments, as Mr. Spencer remarks, can only 
increase in frequency as well as in intensity as the human mind be- 
comes more capable in seizing the comprehensiveness of things and 
their complex relations. 

Certainly, it is no longer possible to attribute to that Supreme 
Reality goodness, consciousness, and personality, as we conceive them. 
But do our conceptions exhaust the modes of the infinite? Mr. Har- 
rison will see only the negative side of the Unknowable. Whether 
you employ, he tells us, the term existence or energy, you never have 
anything but a scientific generalization, a dumb, blind, insensible 
entity, without common attributes, and consequently without possible 

* We cite, for example, the following passage from an address made by the great 
mystic of the Bramo Somaj, Keshub Chunder Sen, at a time when no one accused him of 
having transgressed the most strict rationalism: “(For the true Yogui) forms become 
informal, the informal takes form. Mind discovers itself in matter, matter transforms 
itself into mind. In the glorious sun is revealed the glory of glories. In the serene moon 
mind imbibes of all serenities. In the reverberation of the thunder is the Voice of the 
Lord which makes itself heard afar. All things are full of Him. Open your eyes, behold 
he is without ; shut them, he is found within. Then your asceticism (yoga), O disciple, 
will be complete ; aspire constantly to this plenitude.” There is not a word in these ex- 
alted conceptions in contradiction with the religious conceptions of Mr. Spencer. Haeckel 
himself has said in his “ Morphology”: “The philosophy which sees the mind and force 
of God acting in all the phenomena of Nature is alone worthy of the grandeur of the 
Being who embraces all. . . . In him we live, and act, and are. The philosophy of na- 
ture becomes theology.” All depends on the mental angle under which the disciple of 
Spencer contemplates Nature, or the manifestations of the Unknowable. 
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sympathy with man. Mr. Spencer meets the objection in advance in 
his “First Principles.” “Those who espouse this alternative posi- 
tion,” he says, “make the erroneous assumption that the choice is be- 
tween personality and something lower than personality ; whereas the 
choice is rather between personality and something higher. Is it not 
just possible there is a mode of being as much transcending Intelligence 
and Will as these transcend mechanical motion? It is true that we 
are totally unable to conceive any such higher mode of being. But 
this is not a reason for questioning its existence ; it is rather the re- 
verse. Have we not seen how utterly incompetent our minds are to 
form even an approach to a conception of that which underlies all 
phenomena ? Is it not proved that this incompetency is the incom- 
petency of the Conditioned to grasp the Unconditioned ? Does it not 
follow that the Ultimate Cause can not in any respect be conceived 
by us because it is in every respect greater than can be conceived ?” 

Energy is a word that has a bad sound to many ears. We appre- 
hend in it the idea of brute, of material force. Here, again, Mr. 
Spencer is able to tell us that we let ourselves be carried away by the 
analogy of muscular effort. But all the languages of civilized peoples 
permit us to rise above this literal acceptation, and to interpret the 
term in a larger sense, as implying mental and moral activities. If 
the Universe, with its laws and harmonies, if man with his capacities 
and aspirations, proceed from the same Energy, it must be that that 
Energy contains in puissance whatever in our eyes goes to constitute 
the grandeur of Nature and the glory of the human mind. Further, 
as it should likewise include the germ of all its future, or even possi- 
ble developments, it must necessarily represent a cause superior to all 
its known effects—that is, to the finest and highest manifestations of 
that which we regard as the rational order of things. 

Mr. Harrison finally declares that the Unknowable can never have 
temples, rites, or ministers. We will not inquire here to what point 
these are indispensable elements of religion. The ascetic school of 
India, a fruit of the reaction against the excessive ritualism of the 
Brahmans, has always dispensed with external worship. We can 
easily conceive the religions of Mohammed and Confucius as without 
mosques or pagodas. Buddhism probably had convents long before it 
builttemples. At Rome itself, seventeen centuries ago, there flourished 
a sect already numerous, whose partisans and adversaries agreed in 
saying that it had neither temples nor altars nor images.* So it was 
regarded as atheistical. It must be acknowledged that the sect has 
acquitted itself well since then. In any case, the affirmation of the 
Comtist writer is already contradicted by the facts. Not only have 
we Protestant theologians, more or lesa orthodox, who are endeavoring 
to reconcile the doctrine of evolution with faith in the Christian 
revelation, but we can point to liberal and even Unitarian congregations 


* Minutius Felix, Octav, pp. 10, 32. 
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in America and England, whose whole theology consists in Mr, Spen- 
cer’s religious conception, and who do not hesitate to avow the fagt, 
If Mr. Harrison will take the pains to visit them, he will see that, 
even after all the old theological formulas have been given up, the 
Unknowable can serve as the foundation of a worship, without being 
reduced to the formula and symbol of «*. 

But these disciples of Spencer, by developing the religious congo. 
quences of his doctrine, have made up for his silence on perhaps the 
only point in which he exposes his flank to the attacks of Comtigm, 
Feeling that the flaw in the armor is revealed here, Mr. Harrison k 
on reiterating the charge, and reproaching his adversary with having 
forgotten that religion necessarily includes a moral discipline. We 
believe it is inexact to assume that morals is an original element of 
religion, but it incontestably, by the progress of ideas, has become an 
essential one. In reducing religion to a sort of mystic contemplation, 
Mr. Spencer has left out those moral sentiments and practical applica- 
tions which, according to the just remark of Mr. Harrison, are the rea] 
sphere of religious activity. Evolution confides to science the task of 
formulating the laws of ethics, or, in more general terms, the princi- 
ples of the true, the good, and the beautiful. But does Science, which 
addresses itself exclusively to the reason, possess a sufficient sanction 
to guarantee, under all circumstances, the triumph of those laws over 
the appetites or the passions of the individual, when once the com- 
mandment of a divine revelator or the categorical imperative of Kan- 
tian morals has been replaced by the simple suggestions of plain 
interest? It is, we believe, in sentiment, as Comte and his disciples 
declare, that must be sought the mainsprings of duty, of devotion, of 
the spirit of sacrifice, and of all the virtues which, perhaps, yet more 
than mental progress, make up the grandeur of the individual and the 
strength of societies. 

What is this sentiment, which, to attain its end completely, must 
represent our deepest and most intense aspirations ? Worship of Hn- 
manity, replies Mr. Harrison, following Comte. But humanity can not 
isolate itself from Nature, and Nature itself is simply the phenomenal 
manifestation of the Supreme Energy. Mr. Spencer has already said, 
in his first studies of sociology, that nothing like humanity can remove, 
save temporarily, the idea of a power of which humanity is the feeble 
and fugitive product, a power which, under ever-changing manifesta- 
tions, existed long before humanity, and which will continue to mani- 
fest itself under other forms when humanity shall be no more. 

It remains to examine whether the contemplation of this power can 
provoke in us sentiments that will practically affect our conduct. The 
response can only be affirmative, provided we consent, with Mr, Spen- 
cer, to regard the laws which reason discovers in the moral as well as 
in the physical world as modes of the Unknowable. Comte has de- 
fined religion as the state of spiritual unity resulting from the conver 
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gence of all our thoughts and all our acts toward the service of 
humanity. How much stronger and more efficacious would this state 
of spiritual unity become if, instead of resting exclusively on the neces- 
sary relations of men, it based itself on the sum of our relations with 
the Universe, and if, while retaining as its object the reign of justice 
or happiness in human society, it enveloped that object in the broader 
end of the conformity of our conduct with the action of the power 
“other than ourselves, which labors to put order into the world,” or, 
as Matthew Arnold defines it in his felicitous and celebrated formula, 
“the Power not ourselves, that makes for righteousness ” ! 

But is not this to attribute to the Unknowable an object, a design, a 
will—attributes absolutely incompatible with the unconditioned and 
the infinite? Is it not, in short, to return to the doctrine of final 
causes which has been proscribed by Evolution ? 

We may answer that, if modern science has cast discredit on the 
old system of final causes, it has not, it appears, prohibited us from 
assigning a certain end to the evolution of the Universe taken as a 
whole ; that the tendency toward this end, aside from knowing 
whether it is conscious or not, intelligent or not, is easily substan- 
tiated by the numberless indications of a gradual progress in the de- 
velopment of nature as well as of humanity ; and that this tendency 
toward a determined end contradicts the system of evolution only in 
so far as it may be copied after the manifestations of our volitional 
activity. Ifa person holds that the notions of object, end, tendency, 
and predetermination are derived from our subjective experiences, we 
should observe—as Mr. Spencer has done of our notion of force, de- 
duced from the muscular effort—that we are constrained to think of 
external energy in terms borrowed from our consciousness of internal 
energy, and that there is nothing to prevent our seeing equally in the 
notions thus formed the simple symbol of the reality. The essential 
point is not to forget that here also the Unknowable should be su- 
perior and not inferior to our broadest conception of the human 
faculties. 

We have, however, no need at this time to go beyond Mr. Spen- 
cer’s written thought. He affirms that the laws of Nature are the 
modes of action of the Unknowable, and that the most important of 
them, the law of evolution, tends, in the existing Universe, to equilib- 
rium, harmony, and co-ordination, which is interpreted in the moral 
world by a more complete submission to the injunctions of duty, by 
the introduction of more justice into the relations of men ; in short, 
by the gradual realization of the conditions necessary to the constant 
progress of the individual and of society. The more, then, man is 
conscious of his relations with the Unknowable, and the more he com- 
prehends the solidarity that binds all parts of the Universe, chiefly the 
members of humanity, the more he will grasp the importance of his 
modest part in the great drama of Evolution, and the more he will 
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feel inclined to follow the elevated aspirations of his nature, regarded 
as the expressions of the Eternal Energy, which, if the philosoph 
of Mr. Spencer is not a vain illusion, is leading us toward a uae 
future. 

Thus the religion of the Unknowable assimilates to itself an ulti. 
mate factor which is found in all religions ; the desire of uniting one’s 
self with the object of worship, or, at least, of conforming to the 
rules that proceed from it. Mr. Spencer seems himself to have com. 
prehended the necessity of this extension, if we may judge from a let- 
ter which he addressed last year to one of his most earnest disciples in 
the United States, the Rev. J. M. Savage, a Unitarian minister, in 
which he felicitated him on having clearly brought out the religious 
and ethical sides of evolutionary doctrines. 

On the other hand, the resources which the religious spirit discoy- 
ers in the doctrine of the Unknowable have struck even some of Mr. 
Harrison’s co-religionists, who, less bound, perhaps, to the letter of 
Positivist tradition, have recognized the necessity of giving a broader 
and more solid support to the worship of Hrmanity. As Mr. William 
Frey, an American Comtist, wrote to the Boston “Index” in 1882, 
the strong feeling which the Comtists experience toward humanity can 
only become deeper and more intense if they regard it as a mediator 
between men and the Unknowable, because there will come into play 
the strongest cord of the religious sentiment—the aspiration of man 
toward the Infinite. 

We should not be surprised at the influence, amounting to a kind 
of fascination, which the philosophy of Mr. Spencer exercises over an 
increasing portion of the Anglo-Saxon public. Whether true or false, 
complete or incomplete, it unquestionably represents the vastest and 
grandest synthesis that human genius has produced for a long time, 
After having embraced in succession all the phases of cosmical evolu- 
tion, all the degrees of organic, sensible, intellectual, and social devel- 
opment, we could foresee that the eminent thinker would enter the 
domain of religious ideas to inquire into the application of his general 
law there. We have seen by what conclusions, at once sympathetic and 
original, his views, in this regard, trench upon nearly all the systems 
that have issued from the contemporaneous scientific movement. 

In 1860 Mr. Laugel called him the last of the English metaphysi- 
cians. Mr. Spencer would no more accept this designation now than 
then. It is nevertheless true that his doctrine of the Unknowable, as 
Mr. Harrison asserts, is, before everything, of theology, and that in his 


hands the evolution of Religion becomes the religion of Evolution, 
The future alone can tell what lot is reserved for this conception, 


which is doubtlessly not new in itself, but which, for the first time, — 


perhaps, is presented to us as the logical and indispensable complement 
of a system exclusively based on Positivist methods. $ ; 
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LIQUOR LEGISLATION. 
By GORHAM D. WILLIAMS. 


URING the past eight years as a magistrate with criminal juris- 
D diction in a town of about four thousand inhabitants, in Western 
Massachusetts, I have disposed of about five hundred cases of drunk- 
enness, and numerous cases of common drunkards, brought before me 
on complaint. The proceedings have not been mere routine, as, of 
necessity, they usually are in such cases in the large cities, where the 
judge sits back in his chair until the list of the morning’s “ drunks” 
has been finished by the clerk, who calls name after name, with the 
formula, “ John Smith, you are complained of for being drunk yester- 
day. What do you say to this complaint, are you guilty or not guilty ? 
You are sentenced to pay a fine of one dollar and costs, and to stand 
committed to the House of Industry for ten days, or till the same is 
paid” ; and who begins to write the memorandum of the sentence as 
soon as he calls the name, and scarcely pauses for the plea of guilty. 
In the cases coming before me I usually have from the officer making 
the arrest some description of the circumstances under which it has 
been made, while in the cases of common drunkards I usually know 
something of the history of the defendant. In cases of simple drunk- 
enness, the law being the same, I usually end with a sentence like that 
given above, though occasionally I adjourn a case for sentence, and 
give the defendant a chance to raise or earn the money, and pay the 
fine on a subsequent day. The case of a common drunkard is not so 
easy to dispose of, for, in the first place, he is liable to a severer pun- 
ishment, then he is usually a resident of the town, I know all about him 
and his family, if he has one, and there is a sort of an acquaintance 
between us on account of his having been before me on numerous 
occasions for simple drunkenness. Moreover, he has just been on a 
spree, and is in a condition of reaction, confident that he will never 
desire to drink intoxicating liquor again, and full of good resolutions. 
All this leads to an appeal for a chance to show that he is a reformed 
man, to promises that he will never give occasion to be arrested again, 
and to offers to take the pledge, and usually ends with the sentence 
being postponed for a week or two—then for a month, and then indefi- 
nitely, after which he is arrested a number of times for drunkenness, 
and, the patience of officers and magistrate becoming worn out, the 
complaint for being a common drunkard is revived, he is sentenced 
and appeals, counsel is employed, and his case drags manage in the su- 
perior court. 

The law as to drunkenness and common drunkards, as it now stands, 
can not be administered with any satisfaction. The imposition of a 
fine in such cases is a punishment whose burden, if the fine is paid, is 
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borne by the family of the drunkard, whose condition, already wretched 
enough on account of the vice to which he is addicted, is thus made 
still more deplorable. Imprisonment for a first offense is not permit. 
_ ted, and in any case seems a punishment disproportioned to an offenge 
in the commission of which the defendant has done himself more harm 
than he has the public ; and this is especially true when the arrest hag 
been made, as frequently happens in the winter, out of pure compas. 
sion, to save the defendant from injurious exposure to the cold. Be. 
sides, short sentence to imprisonment can be no satisfactory offset to 
the expense already incurred in the arrest, for, as a prisoner on short 
sentence, the convict becomes the occasion of an additional item of 
expenditure. To discharge him without sentence is the only other 
course open, and this it is useless to discuss if it is to be admitted that 
an arrest should be made at all. 

The experience gained from the cases mentioned, although they 
have not been exceedingly numerous, has yet been sufficient to teach 
me some facts, and to occasion a good deal of thought on the matter 
of temperance legislation. I have noticed that the number of arrests 
for drunkenness has not varied with the number of places open for the 
sale of intoxicants. In fact, in one year, when no licenses for their 
sale were granted in our town, the arrests were unusually numerous, 
and this was due to the fact that there were a large number of im- 
ported laborers employed in certain railroad-work in the neighbor- 
hood, and that from among them the “drunks ” were furnished. From 
this it would seem that the habits of the community have more to do 
with the consumption of intoxicants than the number of places of sale, 
The nationality of the persons arrested looks in the same direction 
The simple “ drunks ” have been for the most part Irish ; the common 
drunkards, American, who have been almost exclusively permanent 
residents, perfectly well known to the overseers of the poor, the peace 
officers, and the magistrates. I can not recall that a German has ever 
been before me for either offense, and this although there is a large 
German population in the village where I reside. From all the fore 
going I come to the conclusion that the present license law in Massa- 
chusetts does not, and that the prohibitory law when in existence did 
not, affect the drinking habits of more than a very small portion of 
the community. The question is, What legislation is necessary or de- 
sirable under these circumstances ? 

The unusual characteristics of the presidential election of 1884 have 
thrown into peculiar prominence a movement to make prohibition of 
the traffic in intoxicating liquors a national issue. The object of this 
movement is to get incorporated into the fundamental law of the Federal 
Union, by way of constitutional amendment, a provision for such pro- 


hibition or requiring such prohibition by the States. To one who'has 
made even a superficial study of the Constitution of the United States 
this must seem a wide departure from the spirit in which that instru- : 
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ment was framed. It proceeds upon the claim that any use of intoxi- 
cating liquors as a beverage is injurious to the user, a claim not yet? , P 
proved, and certainly not yet by any means admitted, and that what- © “ t= 
ever is injurious to an individual, if it in any way affects the public . 
injuriously, may be prevented, not by direct punishment of the offend- 
| i er, but indirectly by a sweeping prohibition forbidding all persons to 
furnish the means of committing the offense. If such law-making can 
be defended at all, it can be only as the making of police regulations, 
for which the frame of government of a federation of States seems a 
Hi very curious place. Amendments or provisions of the Constitutions of . 
the several States are equally objectionable on considerations of sound 
| legislation. The great mistake made by temperance agitators who 
: favor prohibition is that they expect too much from the mere passage 
of laws. They know that in our highly civilized, orderly, and law- 
abiding communities there are laws for the punishment of all the 
grave offenses, such as murder, arson, burglary, and the like, and 
against almost innumerable misdemeanors and petty offenses ; they 
see that offenses against such laws are not of frequent occurrence, and 
by hasty generalization, and usually without experience in the work- 
ings of the law, they draw the conclusion that the passage of a law 
making a certain act an offense and forbidding it has a potent effect in 
preventing it. In spite, however, of all the experiments that have 
been tried in legislating on the sale of intoxicating liquors, and varied 
and numerous statutes on the subject, the evil aimed at still exists. 
Hasty reasoning from this state of facts leads to the conclusion that it 
is not the law that is in fault, but the method of its enactment. Our 
prohibitionist friends know that there are no departures to a notice- 
able extent from the provisions of the Constitution of the United 
States and of the several States, and conclude that if they can get the 
enactment they desire into the Constitution it will have an effect that 
it can not have while only existing in the form of a statute. The real 
a reason that there are violations of statutes and not of the provisions 
of Constitutions is that statutes and Constitutions deal with, and are 
intended to deal with, different kinds of law. The Constitution in 
general terms provides the frame of government for the State, dis- 
+4 tributes the legislative, judicial, and executive functions, and sets forth 
the powers of the Legislature, the courts, the Governor, and his asso- 
ciates ; while statutes are enacted to fill in the details not covered by 
the Constitution, to erect and prescribe the powers of municipal, re- 
ah ligious, charitable and other corporations, to regulate the relations of 
individuals to one another, the making of contracts, the settlement of 
estates, and the like, and to provide for the punishment of offenses 
against the community. A statute has the same force and effect while 
ss it exists that a provision of the Constitution has. It is easy to be un- 
= derstood that a constitutional provision for the punishment of murder 
ey | would not be in the least more likely to prevent the commission of 
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that crime than a statute to the same effect. How, then, can it be 
expected that the recent adoption of a constitutional amendment jp 
Maine is going to have any effect in the prevention of the sale of 
intoxicating liquors? Such sale has been forbidden in that State for 
more than thirty years. Prohibition has been the law of the State for 
all that time just as much as it will be now, and, if it has failed in the 
past to produce the result intended, so will it in the future. 

I have said that offenses agains tthe law are not of frequent occur- 
rence, and of course that is to say in comparison with the ordinary 
events of life. Not one man in a hundred, probably, has even violated 
the provisions of the law as to the sale of intoxicating liquor. But 
violations of the law are more frequent in some communities than in 
others. The same law against murder prevails throughout the city of 
New York, for instance, but in certain parts of that city murder ig of 
common occurrence when compared with other parts. The law forbids 
murder in all the Southern States, yet certain kinds of murder, by 
comparison with the Northern States, are of frequent occurrence there 
and go unpunished ; and this is true to such an extent as to be an 
occasion of reproach to the condition of public sentiment there. Duel- 
ing was forbidden and punishable for many years before public sen- 
timent was such as to permit the enforcement of the law. Now the 
statutes against dueling have become of little consequence, because 
public opinion about dueling is a sufficient law. Laws do not make 
people virtuous, honest, or temperate, by their mere passage. When 
laws punishing crime, fraud, and intemperance are enforced, they do 
have an influence in their prevention. But for the enforcement of the 
law we need not only persons ready to set prosecutions on foot and 
officers ready to serve warrants of arrest, but we need also courts and 
juries ready to convict on sufficient evidence, and witnesses willing to 
testify. For all these we must have an overwhelming public senti- 
ment in favor of the law, and this is true not only of large communi- 
ties like States and counties, but of small communities like villages 
and hamlets. Neither murder nor any other crime can be punished if 
those who have knowledge of the facts connected with it will not tell 
what they know. This is especially true of any class of crimes in 
which all the participants are held equally guilty ; in illustration of 
which is the notorious difficulty of obtaining convictions for offenses 
against the laws as to the relations of the sexes. It is also true of 
offenses against the laws now under consideration, not because both 
parties to a sale of intoxicating liquor are held equally guilty, but 
because both are participants in the act which constitutes the offense, 
and all manly feeling, of which even drunkards have a little, revolts 
at testifying in such a case. 

But even with public sentiment in favor of the enforcement of pro- 
hibitory lawa, they have no such influence as persuasion and education, 
Another mistake made by temperance agitators, and one which follows 
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from that previously mentioned, is that they do not pursue methods 
calculated to bring them in contact with the persons whom they seek 
to benefit. If there were no liquor-buyers, there could be no liquor- 
sellers. So long as there are persons disposed to be liquor-buyers, 
there will be liquor-sellers, in spite of all the statutes and constitutional 
provisions that ever have been or ever can be enacted. The liquor 
crusade (I intend to use the word in no offensive sense) is now directed 
toward the overthrow of the liquor-seller, and not to the rescue of the 
liquor-buyer. I could greatly regard and admire the temperance mis- 
sionary who should seek out the drunkard at his home or in the grog- 
shop, and endeavor to persuade him of the evil of his ways, of his 
power to reform, and of his capacity to become a respectable, respect- 
ed, and useful member of society, and who makes the attempt to find 
such objects of interest for him as will make his home or some loung- 
ing-place as attractive to him as the grog-shop. Such missionaries are 
scarce, however. The usual temperance work consists in occasionally 
getting up meetings which respectable people, not drunkards, are so- 
licited to attend, and at which some one holds forth on the evils of 
intemperance (which all are ready to admit), and dwells on the neces- 
sity for further legislation or a constitutional amendment. Not a sug- 
gestion is made that it is desirable to organize committees to solicit 
funds to pay for the time and services of such a missionary as afore- 
said, or committees to aid him in such work. If by any chance the 
meeting is not devoted to a consideration of the law, and an effort has 
been made, or is made, to get hold of the drunkards and reform them, 
they are more than as likely as not to be put forward at once on their 
profession of reform, to tell how drunk they used to get, and to abuse 
persons who do not join the movement, do not believe in probibition, 
and have never been drunk. Temperance work comes, too, in waves 
like our “cold snaps,” and, after a season of intense excitement, dies 
away, leaving to be sure a residuum of good, but also furnishing a 
majority of backsliders among the reformed, to the regret of the judi- 
cious and the delight of the scoffers. What is needed is not more but 
different law, and sustained and unobtrusive, not spasmodic and demon- 
strative effort for the reform and rehabilitation of drunkards. When 
the history of temperance reform for the last fifty years is considered, 
the progress made seems astounding ; but it must be remembered that 


the greater advance by far was made before and not since the enact- 


ment of prohibitory laws, and by persuasion, not by force. 

Before going further I wish to say that I yield to no one in my 
appreciation of the fact that crime, wretchedness, poverty, and squalor, 
inevitably follow the excessive use of intoxicating drink, and that any 
use of intoxicants is dangerous on account of the liability that it may 
become excessive. I am also fully of the opinion that any law can be 
justified that will prevent such use of them, and, if I had the power, I 
would destroy every drop of alcoholic drink on the face of the earth. 
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But I am not prepared to admit that all the intoxicating liquor ugeg 
as a beverage, or even the greater part, becomes by such use injurious 
to the public, so as to give it a right to interfere by prohibiting its 
vale, so long as any other method can be found to relieve the public 
from the burdens which we undertake under our system of caring for 
our fellows when they are unable to take care of themselves. 

I am not aware that any one has ever claimed for the public a right 
to prohibit an individual from doing anything that does not interfere 
with the rights of others. If the public has no such right, it is hard 
to see how drunkenness becomes punishable by law unless the drunken 
person offensively exhibits his drunkenness. I am not aware that any 
one has ever claimed that the act of drinking a glass of wine or of 
lager-beer is morally wrong, nor that any one has ever proposed to 
forbid it by law. If, as is said, the use of alcoholic tonics to a certain 
extent is beneficial to certain persons, then there is certainly not only 
nothing wrong in such use, but the contrary is true. And again, if 
there is nothing in the use of alcoholic drinks which the public has a 
right to forbid, it is hard to see how it acquires a right to interfere 
with their sale on moral grounds alone. In a recent article in the 
“North American Review” Neal Dow quotes with approval certain 
things said by a friend of his in a conversation had with James Stuart 
Mill, in which his friend admits that the public have no right to inter- 
fere with what a man may eat or drink, and then claims that it has a 
right to do indirectly what it has no right to do directly, and gives 
illustrations of restrictions similar to those imposed on the traffic in 
intoxicating liquor. These illustrations are taken up by Dio Lewis in 
the latter portion of the same article and disposed of, by showing that 
the other restrictions depend for their justification upon grounds not 
set up in the case of the liquor-traffic. 

Are we, then, to have an unrestricted sale, and is there no middle 
ground between that and prohibition, save license? Must we admit 
on grounds of morality that if we can not prohibit we must keep our 
skirts clean by refusing to regulate? The views put forward in the 
remainder of this article are advanced with diffidence because they are 
believed to be both original and new, and are a wide departure from 
any method which has been publicly proposed for the mitigation or 
removal of the evils of intemperance. The principle of high license, 
and, in a different relationship, that involved in the civil-damage laws, 
come nearer to them than anything heretofore suggested. 

The quarrel that the public have with the liquor-seller is not that 
he furnishes the liquor-buyer with the means of injuring himself or 
the community. If it were, the public would have the same quarrel 
with the hardware-dealer who sells an axe to one who may cut him- 
self or commit a murder with it, and with the grocer who sells matches 
to one who may use them to set fire to a public building. Its quarrel 
with the liquor-seller is that he furnishes to the liquor-buyer the means 
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of injuring himself and the public when he knows that it will be so 
used, and when he has reason to believe that it will be so used, not 
caring whether it is or not, and, further than this, that he does it for 
his own selfish gain. In short, the liquor-dealer sells his deleterious 
liquids for the purpose of profit with a full knowledge of their inju- 
rious tendency, and in utter carelessness as to the injury they may do. 
We find a recognition of the truth of this position in the provisions of 
the civil-damage laws, and in the restrictions placed upon licensees as 
to sales to minors and persons known to be drunkards. 

Let us pursue this further by means of a couple of supposed in- 
stances, such as occur every day. John Smith has been, during the 
week, a capable and industrious workman, earning full wages every 
day. Saturday night he gets his pay and goes to the stores, where he 
falls in with boon companions and spends his week’s wages at the 
grog-shop, standing treat and drinking himself until his money is gone. 
Late at night he is put out into the street drunk, the liquor-seller hav- 
ing got his money and being ready to close the shop. Result the first: 
The liquor-seller has received, say, twelve dollars, of which at least 
three quarters, or nine dollars, is profit. Result the second : Smith is 
arrested and put into the lock-up for the remainder of the night ; in 
the morning he is brought before a magistrate and fined one dollar 
and costs amounting to at least five dollars, and usually more, for want 
of which he goes to jail for ten days. Result the third : Smith’s family 
applies to the overseers of the poor for assistance, and they, being un- 
able to refuse, are likely to expend five or six dollars. Total results, 
leaving out the moral deterioration of Smith and his family, nine 
dollars profit to the liquor-seller, costs of prosecution paid by the 
county, Smith and his family supported at the expense of the town 
and county for ten days, and Smith’s productive labor for ten days 
lost to the community. 

At the least calculation, in order that the liquor-seller may make 
his profit, the community has lost much more than an equal amount. 
In this instance I have supposed the liquor-buyer to spend a full week’s 
wages, but the contrast is still greater if we suppose, as is more fre- 
quently the case, that the buyer has only money sufficient to buy liquor 
enough to cause his intoxication ; that he is arrested and committed 
to jail for non-payment of fine and costs. The county then has the 
costs to pay, and the liquor-seller’s profit is only a very small percent- 
age of the expense he has caused the community. Let us attack his 
profit, wherever his trade is injurious to the public, and we shall be in 
a fair way to drive him out of the business altogether, or to oblige 
him to exercise such care in his management as to deprive it of its 
harm. 

The first effect arising from the use of intoxicating liquor is drunk- 
enness. It is proper that this offense against decency should be pun- 
ished. Let the liquor-seller pay the expense of inflicting such punish- 
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ment, not the county. The next effect, following from numerous 
repetitions of the offense of drunkenness, is that the habitual drinker 
becomes the common drunkard. Whenever he is proceeded against 
let the liquor-seller pay not only the costs of the prosecution, but also 
those charges for his detention and support which the place of his get. 
tlement is now required to pay. As tothe connection between crime 
and drunkenness as cause and effect Iam not entirely certain. There 
is much to be said in favor of the view that the drunkard and the 
criminal are liable to be one and the same because the moral diathesis 
that tends to drunkenness also tends to crime ; that intemperance and 
crime are coefficients, and that the criminal impulse is not the offspring 
of intemperance. There can be no doubt, however, that vastly the 
greater part of the abject poverty that requires the intervention of 
public assistance is the result of intemperance. For the purposes of 
the present discussion I claim that it all is. All such poverty the 
liquor-seller should be required to relieve. 

There are, then, three classes of expenses thrown upon the commn- 
nity which arise as the direct result of the use of intoxicating liquor 
and indirectly from its sale : the expense of prosecuting simple drunk- 
enness, the expense of prosecuting and maintaining common drunkards, 
and the expense of supporting the poor; and these expenses should be 
placed where they belong—on the liquor-seller. 

The plan, then, would be to grant licenses for the sale of intoxicating 
liquors to all applicants who are able to furnish bonds in a sufficient 
sum to pay their respective shares of the expenses mentioned as as- 
sessed upon them at the close of the year for which the licenses are 
granted. Whenever a person is prosecuted for simple drunkenness 
and is unable to pay the fine, an effort should be made to induce him, 
by a remission of a portion of his term of imprisonment or otherwise, 
to disclose the person from whom he purchased his liquor. His dis- 
closure should become of record in the case. Whenever a person is 
proceeded against as a common drunkard, the place to which he has 
habitually resorted should be ascertained in the same way, if possible, 
After the end of the year for which licenses have been granted, the 
apportionment of the sums to be paid by every liquor-seller should be 
referred to some tribunal, which should examine the record in all 
prosecutions named above, should ascertain the costs of such prosecu- 
tions, and the expenses of supporting the poor throughout the distriet 
over which it is given jurisdiction. It should have power to apportion 
the sums to which such costs and expenses amount among all the 
licensees in such parts as seem to them, after hearing the parties inter- 
ested, justly proportioned to the expenses which they have severally 
occasioned. How this tribunal should be formed is not now a matter 
necessary to be discussed, but it should probably not have a less ex- 
tended jurisdiction territorially than a county. It might be composed 
of the county commissioners and one or more of the police magistrates. 








we at, 







tA... 
ae 





CS OS a ee 











-—- ~ewwnet ari 


ee 








LIQUOR LEGISLATION. 795 


Other ways of accumulating evidence, in addition to the disclosures of 
defendants, could be made use of, such, for instance, as recording the 
location of all arrests for drunkenness ; and it might even be well to 
provide that, in the lack of other evidence, the costs of any arrest and 
the succeeding prosecution may be set to the nearest licensed place of 
sale. 

It may be claimed that the tribunal to make the apportionment will 
have a very difficult and invidious task to perform. - Difficult it will 
be, but no more so than the task imposed upon juries in most of the 
cases contested before them, and invidious so far as the persons : liable 
to pay are concerned. But there are two things clearly ascertained at 
the start, to wit, the persons liable to be assessed, and the amount for 
which they are liable. It must be remembered, also, that the tribunal 
will have the assistance of all the defendants themselves, who will be 
the very best witnesses in the matter, for every one of them will be 
anxious to tell all he knows about the others, in order that his own 
assessment may be as light as possible. There can be no common 
defense. The army of liquor-sellers will be divided against itself, and 
no longer united against the public. Combinations for and against 
legislation and the employment of counsel to obstruct the administra- 
tion of the law will become useless. 

One of the stock arguments in favor of license is that the lincensees 
in the interests of their own business will be vigilant to prevent 
sales by unlicensed persons. Experience has shown, I think, that this 
expectation has not been confirmed by the facts. The licensed seller 
is given permission to carry on a profitable business, in which all oth- 
ers are forbidden to engage under severe penalties, and this business 
is so profitable and the penalties are so effectual that it is never worth 
while for him to go to the trouble and expense of attempting to sup- 
press the unlicensed dealer. He is entirely content with what the pub- 
lic will do for him in this direction. Under the plan proposed the 
suppression of the unlicensed seller becomes vitally important to the 
licensed, for the latter will be obliged to undergo the expenses occa- 
sioned by the former, in the same manner that the public now sustains 
the expenses occasioned by them both. 

To recapitulate, in short : 

Prohibitory laws have never wholly prohibited in fact, and are 
objectionable to many persons favorable to the cause of temperance 
on grounds involving the fundamental principles of legislation. 

Under license laws we have a privileged class protected by the 
public in the exclusive conduct of a business which leads to burdens 
and expenses, which the public assumes, in effect saying to the licen- 
sees, “Go, and for your profit do us all the injury you please or find 
convenient, and we will not only pay the bills, but we will take care 
that no one interferes with you.” 

Under the plan proposed, the burdens and expenses arising from 
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the use of intoxicating liquor are placed where they belong—that ig to 
say, on those who undertake to make a profit from supplying it ; and 
they are under inducements to reduce such burdens and expenses to 
minimum. It may be that no one will be willing to take the risk of 
engaging in the business with these liabilities, but for this I care not, 
for we should then have an unobjectionable form of prohibition, 


ARISTOTLE AS A ZOOLOGIST. 


By FREDERIK A, FERNALD. 


Ho over twenty centuries the philosophical writings of Aristotle 
have sustained his reputation as one of the greatest thinkers that 
the world has ever seen. Although he is generally thought of asa 
metaphysician and a logician, these names by no means denote the 
whole field of his labors. It was common for scholars in his age to 
take all knowledge for their province, and the limited attainments of 
the time allowed one writer to produce exhaustive treatises on every 
branch. To discover and state the laws of deduction with a com- 
pleteness and accuracy which have left nothing to be added or taken 
away since would seem to be a sufficient labor for one man ; bat, be- 
sides doing this, Aristotle wrote considerable works on ethics, politics, 
rhetoric, physics, astronomy, physiology, and zoédlogy. There is not the 
same unanimity, however, in estimating his scientific achievements as 
in the opinion of his writings on logic and speculative philosophy. 
Aristotle’s “History of Animals,” says Buffon, “is, perhaps, even 
now the best work of its kind ; he probably knew animals better, and 
under more general views, than we do now. Although the moderns 
have added their discoveries to those of the ancients, I do not believe 
that we have many works on natural history that we can place above 
those of Aristotle and Pliny.” The laudatory language of the illus- 
trious Cuvier is equally strong. Of the “History of Animals” he 
writes : “I can not read this book without being ravished with aston- 
ishment. Indeed, it is impossible to conceive how a single man was 
able to collect and compare the multitude of particular facts implied 
in the numerous general rules and aphorisms contained in this work, 
and of which his predecessors never had any idea.” Again, “Not 
only did he know a great number of species, but he studied and de- 
scribed them after a vast and luminous plan which, perhaps, none 
of his successors have approached. . .. Everywhere Aristotle observes 
facts with attention.” On the other hand, Lewes, in his essay on 
Aristotle, says: “It is difficult to speak of Aristotle without exaggera- 
tion—he is felt to be so mighty, and is known to be so wrong. His- 
tory, surveying the whole scope of his pretensions, gazes on him with 
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wonder. Science, challenging these separate pretensions, and testing 
their results, regards them with indifference—an indifference only 
exasperated into antagonism by the clamorous urgency of unauthenti- 
cated praise. It is difficult to direct the opposing streams of criticism 
into the broad, equable current of a calm appreciation, because the 
splendor of his fame perpetuates the memory of his failure, and to be 
just we must appreciate both, His intellect was piercing and compre- 
hensive ; his attainments surpassed those of every known philosopher ; 
his influence has only been exceeded by the great founders of relig- 
ions. Nevertheless, if we now estimate the product of his labors in 
the discovery of positive truths, it appears insignificant when not erro- 
neous. None of the great germinal discoveries in science are due to 
him or to his disciples.” The question to be decided does not concern 
Aristotle’s splendid and perhaps unrivaled genius, his logical ‘power 
of thought, his love of truth, and his extraordinary diligence ; it has 
reference to the claim made by Aristotle’s too ardent panegyrists, that 
he discovered a system so perfect as to leave little, if anything, for us 
to alter, that in several instances he anticipated modern discoveries, 
and that his descriptions are marvels of accuracy and research. How 
far such statements are true must be discovered by the simple test of 
reading Aristotle’s own words, and for this purpose some of the ex- 
tracts employed to illustrate a recent comparison of the above con- 
flicting opinions in the “ Edinburgh Review ” will be instructive. 

Let us inquire how far Cuvier’s statement that “everywhere Aris- 
totle observes facts with attention” is true. In describing the ele- 
phant, Aristotle tells many things correctly, but some very incorrectly, 
so that it is a question whether he ever saw this animal in his life. 
He affirms that it has no nails on its toes, though he correctly refers to 
the toes, which are scarcely distinguished. The nails of the elephant 
are one of the “ points ” which the natives of India always regarded as 
marks of a well-bred animal, and are usually conspicuous. Let us 
take another point, the “ gray-headed error” that the elephant has no 
joints. Aristotle says, “The elephant is not so constructed as to be 
unable to sit down and bend his legs, as some persons have said, but 
from his great weight he is unable to bend them on both sides at once, 
but leans either to the right side or the left, and sleeps in this posi- 
tion.” That is to say, the elephant, having bent one fore-leg, can not 
then bend the other so as to kneel with both, which is contrary to fact. 
Although in this passage Aristotle demolishes the absurd statement 
that the elephant has no .knee-joints, yet, in his treatise on the “ Pro- 
gressive Motions of Animals,”’ he seems to leave the matter in doubt. 
After showing that without inflection there can be no progression, he 
says : “ Progression, however, is possible without inflection of the leg, 
in the same manner as infants creep ; and there is an ancient story. of 
this kind about elephants, which is not true, for such animals move 
because inflection takes place in their shoulder-blades or hips.” The 
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existence of animals without knees is again supposed by this remark: 
“Since the members are equal, inflection must be made in the knee, or 
in some joint, if the animal that walks is destitute of knees.” Jf 
Aristotle had ever seen an elephant move, is it not probable that he 
would have spoken more decidedly and correctly on these points? 
But the most astonishing assertion is that “the elephant can not swim 
on account of the weight of its body”! 

Aristotle’s account of the camel is, on the whole, graphic and cor. 
rect ; he describes both the one-humped Arabian and the Bactrian 
species. He mentions the walk of the camel, stating that it moves 
with the hind-foot following the fore-foot on the same side. He twice 
repeats the statement that the camel has no teeth in the upper jaw, 
Doubtless he alludes to the front teeth ; but the camel has two incisors 
in the upper jaw and two canines, so that Aristotle has not, as Cuvier 
asserts, “perfectly described and characterized the two species of 
camel.” Among other strange notions held by Aristotle, apparently 
without any misgivings, may be mentioned the lion having no cervical 
vertebre, but only one bone in the neck, its bones, which are small 
and slight, being without marrow, except a little in the thigh and fore- 
leg. In his work on “Parts of Animals,” he joins wolves with lions 
in having one neck-bone, and gives as a reason, “ Nature saw that 
these animals wanted the neck more for strength than for other pur- 
poses.” Aristotle’s notions with respect to the skull are peculiar ; the 
brain is placed beneath the sinciput, and the occiput is empty—an 
error twice repeated. Women’s skulls have only one suture, in the 
form of a circle. He mentions as an extraordinary thing the fact of a 
man’s skull having once been seen without any suture, copying Herod- 
otus in this, who says such a skull was found on the battle-field of 
Platza. The skull-sutures in aged persons are frequently obliterated. 
Again, “The cranium of the dog consists of a single bone.” He must 
have got hold of an old specimen. Certain abnormal deposits of bone 
which occasionally are found with diseased conditions of the heart in 
some of the mammalia were considered as necessary organs in the 
horse and some kind of oxen, “which on account of their large size 
have a bony heart for the sake of support.” The seal and some swine 
are said to have no gall-bladder. The gall-bladder is by no means 
constant in the mammalia, and Aristotle is correct in saying it is not 
present in the elephant, stag, horse, ass, and mule, It is difficult to 
know what he means when he says that the Achainian stags appear 
to have a gall in the tail ; we are quite in the dark as to what these 
stags are. In another place he mentions a stag of the same kind, 
which when captured was found to have a considerable quantity of 
green ivy growing on its horns as on green wood. Buffon seems to 
have thought this story possible. 

That Aristotle placed too much reliance on the marvelous and im- 
possible animal lore current in his age is obvious. Speaking of the 
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male stag shedding his horns he writes, “It is said that the left horn 
has never yet been seen, for the animal hides it because it has some 
medical properties.” “When stags are bitten by the phalangium or 
other such creature, they collect a number of crabs and eat them.” 
These statements are made by Aristotle without a single hint that he 
does not believe them. Had he regarded them as fabulous, it is prob- 
able that he would have so intimated, as he is in the habit of doing 
when he regards stories as “unworthy of credit.” Mr. Lewes men- 
tions Cuvier’s instancing four generalizations to prove the immense 
acquaintance Aristotle must have had with particulars, and adds: “I 
will quote four others (forty might be found), all taken from the first 
book, which exemplify plainly enough how easily large and careful 
induction could be dispensed with: 1. The lion has no cervical verte- 
bre, but a single bone in its neck. 2. Long-lived persons have one or 
two lines which extend through the whole hand ; short-lived persons 
have two lines, and these do not extend through the whole hand. 3. 
Man has, in proportion to his size, the largest and the moistest brain. 
4, The forehead is large in stupid men, small in lively men, broad in 
men predisposed to insanity, and round in high-spirited men.” 
Aristotle’s account of the halcyon, or kingfisher, is a curious mixt- 
ure of fact and fiction, the latter largely predominating. He gives a 
good popular description of the bird, but says also: “ Birds generally 
breed in the spring and the beginning of summer, but the kingfisher 
is an exception, for it produces its young about the time of the winter 
solstice ; wherefore fine days which happen at this season are called 
haleyon days, seven days before the solstice and seven days after it, 
as Simonides has written, as when Jupiter in the winter month pre- 
pares fourteen days, which mortals call the windless season, the sacred 
nurse of the variegated halcyon. . . . These halcyon days do not al- 
ways happen in this country at the season of the solstice, but they 
nearly always occur in the Sicilian Sea.” He has some curious stories 
about eagles, and here, too, seems to depend upon the poets: “The 
eagle lays three eggs, but hatches only two, as is also related in the 
poems of Muszeus, ‘the bird which lays three eggs, hatches two and 
cares only for one.’ Such things often occur, yet even three young 
ones have been seen in the nest. . . . The sea-eagle is very quick- 
sighted, and compels its young ones while still naked to look at the 
sun, and if one of them will not do so it beats it and turns it round ; 
and the young one which first weeps it kills, the other it rears.” 
Among other curious zodlogical statements of Aristotle’s which 
seem to receive his support, and which may be set down as current 
folk-lore of his time, are the following : “If any one make a noise as 
grasshoppers fly along, they emit a kind of moisture, as agriculturists 
say. They feed on dew, and if a person advances to them bending 
his finger and then straightening it, they will remain more quiet than 
if the finger is put out straight at once, and will climb up the finger, 
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for from bad sight they ascend it as if it were a moving leaf.” « Pop 
sons who have parasites in the head are less subject to headache, 
Moths are produced in the greatest abundance if a spider is shut up 
with them in the wool, for this creature being thirsty dries up any 
moisture which may be present. Small birds during the day fly round 
the owl—which is called admiring it—and as they fly round it they 
pluck out its feathers.” “The anthus” (some bright-colored bird) 
“is an enemy to the horse, for it drives the horse from its pasture and 
eats the grass ; it imitates the voice of the horse and frightens it by 
flying at it, but when the horse catches it he kills it.” “If any one 
takes hold of a she-goat by the long hairs of the beard, all the others 
stand still as if bewildered and gaze at her.” “The hawk, though 
carnivorous, does not eat the hearts of the birds it has killed.” “The 
jay has many varieties of voice ; it utters a different one, so to speak, 
every day.” “The goat-sucker flies against the she-goats and sucks 
them, whence its name. They say that, after the udder has been 
sucked, it becomes dry and goes blind.” ‘“ Mares become less ardent 
and more gentle if their manes are cut. At certain times they never 
run to the east or west, always north or south.” “The sow gives the 
first teat to the first little pig that is born.” ‘ When a serpent has 
taken its food, it draws itself up till it stands erect upon its tail.” 

Aristotle’s reasons are frequently amusing. Man has no tail be 
cause the available formative material has been used up for the pos- 
terior parts. Apes have neither tail nor buttocks because they are 
intermediate between man and quadrupeds. Bees and wasps have 
stings inside their bodies because they have wings. All crabs and 
lobsters (generally) have the large claw on the right, because all 
animals are by nature strong on the right side. Bees and ants are 
more intelligent than other animals of the kind, because their blood 
is thin and cold. The seal bas no external ears, only ear-pores, because 
its feet are incapacitated for walking. Serpents have a forked tongue 
because they are gluttonous, and a bifid tongue has a double tasting 
power. Man is the only animal that is tickled, because his skin is fine; 
and he is the only animal that laughs, and tickling is “laughter 
from a motion of this kind about the arm-pit,” which, as Mr. Lewes 
says, is “a physiological explanation rather difficult to understand.” 
Insects eat little because their bodies are cold. It is curious to notice 
that Aristotle had no idea that insects produced eggs ; he said they 
bring forth worms, evidently taking the larva stage for the normal 
birth-form. 

These instances are taken from the treatise on “ Parts of Animals.” 
It would be easy to supply many more of the same character, but 
surely these may incline us to deny that “in his accumulation of facts 
Aristotle has not written one useless word.” It is certain from Aris- 
totle’s remarks, here and there, that he occasionally dissected animals, 
but he also mentions anatomical drawings as existing in his time, and 
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refers his readers to them. He could not, however, have dissected 
to any great extent, or he would not have made the erroneous asser- 
tions that he has on many points not difficult of demonstration. It 
seems to be chiefly among marine animals that he practiced dissec- 
tion, and to which he paid most personal attention ; certainly, many 
of his observations on sponges, crustacea, cephalopoda, and other sea- 
creatures, are admirably correct. To the question, did Aristotle dissect 
human bodies? his many misstatements seem to require a negative 
answer; at any rate, as Mr. Lewes remarks, “An answer in the 
affirmative would be still more damaging to his reputation, since it 
would render many of his errors unpardonable.” 

There seems much reason to believe that he paid little attention to 
examining the skeletons of animals, and that his osteological knowl- 
edge was very limited. Let us consider what he has recorded of a 
certain bone, well known to the Greeks as being one much used for 
dice and some other purposes. “Many cloven-footed animals,” he 
says, “have an astragalus, but no many-toed animals have one, neither 
has man ; the lynx has, as it were, half an astragalus, the lion one in 
the form of a coil; solid-hoofed animals, with the exception of the 
Indian ass, have no astragalus ; swine have not a well-formed astraga- 
lus.” The fact is that the hind-feet of all mammals possess this bone, 
with slight differences in form and relative position with the other 
tarsal bones, but always preserving its characteristic shape. Aristotle 
had a theory—a kind of physiological axiom—which led him to infer 
that certain animals could not have an astragalus, and he did not exam- 
ine them to verify his theory ; he was satisfied that his theory proved 
his facts, and that there was no need of verification. His argument, 
gathered from several passages, is mainly as follows : Large animals 
have in their system much earthy matter, the superabundance of which 
Nature uses in the formation of teeth, tusks, and horns. In solid-hoofed 
animals, as the horse, the excess of earthy matter goes to form the 
hoof, and not horns or tusks as it does in cattle and elephants ; and, as 
this excess is spent in the formation of a solid hoof, such animals have 
no astragalus, which is only a kind of superadded bone, and would be, 
in the horse, for instance, a detriment rather than an advantage. 

Aristotle had an ardent love and admiration of Nature, and in Na- 
ture he always saw the beautiful. He gives expressidén to this feeling 
in the following admirable passage from the “Parts of Animals” : 
“Having already treated of these subjects, and given what is our 
opinion about them, it remains for us now to speak of animated nature, 
omitting nothing, as far as lies in our power, whether it be ignoble or 
honorable ; for, even in those things which seem less pleasing to our 
senses in our contemplation of them, Nature, the creator of all things, 
affords inconceivable pleasures to those able to discover the causes of 
things and are philosophers by nature. For it would be unexpected 
and strange, indeed, if, when looking at images of things, we rejoice 
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when we survey the art that produced them, whether in painting or 
sculpture, and do not rather love the sight of the actual works of 
Nature when we are able to discover their causes.” 

Dr. Ferdinand Hoefer, writing on Aristotle in the “ Nouvelle 
Biographie Universelle,” says, “It is the part of men of genius to 
show equal superiority in every field,” and many of Aristotle’s eulogists 
write as if. to abate one jot of this thesis would be treason to their 
idol. They outdo the zealous friend of Miles Standish in 


“ Praising his virtues, transforming his very defects into virtues,” 


and are frequently carried into absurdities. To quote one other in. 
stance from Hoefer, “ We find among others this remarkable (!) state. 
ment, that animate bodies are composed of air and water. As a fact, 
chemists have shown that all organic bodies are reduced by analysis to 
the elements of air and water (oxygen, carbon, hydrogen, and nitro- 
gen).” Now Aristotle’s notion of elements was that there were four, 
having respectively the characters of air, water, earth, and fire, or hot 
moisture, cold moisture, cold dryness, and hot dryness; and he con- 
ceived that animal substances combined the qualities of the first two, 
A glance at the percentage compositions of air, water, and an animal 
body puts Hoefer’s coincidence in a still worse light. A favorite de- 
fense of Aristotle is to suggest that the erroneous passages have been 
interpolated—so sublimely confident are his disciples that Aristotle 
can not be wrong, and that what is wrong can not be Aristotle. Then, 
too, we are bidden to consider the state of science in his day. But, 
unless Aristotle made a decided advance on the state of science in 
his day, why call him a great naturalist? Just how much better he 
observed and experimented than the writers on natural science who 
immediately preceded him, it is impossible to say, since their books, to 
which he often refers, are lost. Certainly, he failed to record any 
adequate understanding and appreciation of these processes, and the 
world has had to learn them from later thinkers. His most ardent 
admirer will not claim to find in his writings an exposition of indue- 
tive reasoning to be compared with his exposition of the deductive 
process. His mind seems to have had such a pre-eminent command 
and comprehension of deductive reasoning—it was so perfectly adapted 
to run in deductive grooves, as it were—that it was incapable of more 
than the most imperfect use or conception of induction. Without a 
good command of the tools of science—observation, experiment, and 
induction—his scientific work could not be important. 

But the reputation of Aristotle can well afford to dispense with 
these contested ascriptions. Sufficient remains unimpeachable to vin- 
dicate his title to a gigantic intellect, and let no one suppose that they 
who deny him equal eminence in widely unlike fields can be outdone 
in their honor of his real genius. 
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APICULTURE. 
By ALLEN PRINGLE. 


MONG the recent industries of rapid growth in this country, bee- 
A culture stands prominent. Of course, as a homely art, bee-keep- 
ing is no modern industry, being as old as history ; but in its scientific 
developments it is of recent growth. In these times, when science is 
properly taking its place at the’helm in all departments of human in- 
dustry and activity, it is not strange that it is promptly assuming the 
guidance of bee-culture. This is a utilitarian as well as scientific age ; 
and this is why bee-culture is being so rapidly developed, for its ex- 
traordinary growth is only in the ratio of its utility. Though known 
to commerce for twenty-five hundred years, hitherto it has been fol- 
lowed and known, in this country at least, principally as a local indus- 
try. But bee-culture, from the soundest economic considerations, 
ought undoubtedly to become a great national industry fostered and 
protected by the state. Apiculture is naturally a part of, and closely 
allied with, agriculture, inasmuch as the nectar gathered by the one is 
immediately derived from the same fields and forests that yield the 
abundant ingatherings of the other. Indeed, the bulk of the honey- 
crop of this country (which is, in round numbers, about 100,000,000 
pounds annually) comes from the bee-keeping which is in connection, 
more or less, with farming. 

But this is not the principal reason why bee-culture must take rank 
as an important national industry. The postulate is fully warranted 
by the following fact or facts: When the agriculturist takes his grain 
to market, he takes with it more or less of the fertility of his soil ; 
when he takes his stock and dairy products to market, he does the same 
thing, only, perhaps, in a less degree. But, when he takes his honey 
to market, he does nothing of this kind—he takes none of the fertile 
elements of his soil along with it. When the skilled apiarist, guided 
by science, so controls, directs, and manipulates his bees that they 
gather the rich nectar in tons from a given area, representing hun- 
dreds and even thousands of dollars, he impoverishes neither his own 
land nor that of his neighbor: he simply secures that which, if not 
gathered, “ wastes its sweetness on the desert air.” Likewise, when a 
country exports its surplus grain or stock, it also inevitably parts with 
more or less of its fundamental agricultural resources ; but its exported 
honey-surplus represents no corresponding impoverishment of soil. It 
would therefore seem clear that, from economic considerations alone, 
bee-culture ought to and must take its place among the most useful 
and important national industries. 

There is also an esthetic and hygienic side to apiculture, though in 


this practical and materialistic age mere sentiment must be subordi- 
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nated to utility. But the more advanced scientific bee-keeping of to. 
day may, without assuming much license or latitude, be called “one 
of the fine arts.” To the cultured and wsthetic devotee of art p 
in the recesses of his studio, who has never practically studied the 
nature and habits of the wonderful little honey-bee, and manipulated 
it from day to day, this claim for our beloved art may excite a smile, 
Nevertheless, the apiarian devotee who has studied, observed, and 
handled the marvelous denizens of his hives for twenty years wil] 
affirm his art, no less than the flavor of the nectar it produces, to be 
indeed fine. Ladies of high culture and refined tastes are engaged 
(and successfully too) in bee-culture with all the enthusiasm which jg 
naturally inspired by a congenial and ennobling pursuit ; and this is 
the best proof of our contention as to its esthetic status. Bein 
withal a healthful occupation, bee-culture invitingly offers itself to 
those in delicate health and not strong enough for hard physical labor, 
In numerous instances such persons, by engaging in this pursuit, haye 
not only procured liberal means of subsistence, but have also recovered 
lost health and strength. The capital required is comparatively small, 
while the average return for skilled exertion is large. Hardly any 
other legitimate business yields so large a return in dollars and cents 
for the amount invested and the work bestowed. True, bee-keeping 
has its formidable obstacles and serious drawbacks ; but these, while 
sometimes troublesome to the scientific apiarist, are disastrous mostly 
to the unskillful or negligent, or the mere neophyte. And even though 
the cargo of industry sink, not much treasure in money or labor is car- 
ried to the bottom, while a very little capital added to the valuable 
lesson of failure soon sets the redoubtable amateur on his legs again. 

The honey-bee—which belongs to the general branch of the animal 
kingdom called Articulates, and to the class Insecta, and to the sub- 
class Hexapoda, and to the order Hymenoptera, and the family Apide, 
and genus Apis, and species Apis mellifica—is one of the most intense- 
ly interesting studies in the whole domain of natural history. When 
the immortal Darwin had the:scientific zeal and patience to study the 
apparently -insignificant earth-worm for forty long years, leaving a 
field untouched for thirty years for the purpose of studying and ob- 
serving the habits of these despised creatures, how comparatively easy 
and pleasant to study the honey-bee, which is so much more useful and 
beautiful ! The fact that the honey-bee is so much more serviceable to 
man than many others of the lower creatures whose nature and habits 
are equally wonderful, as the ant, for instance, invests it with a double 
interest to us. Insects which are pests, no matter how marvelous in 
structure and habit, we can not study with that intense pleasure and 
interest we can those that yield so much to our physical as well as 
mental gratification. 

Of the species Apis mellifica there are many varieties—the princi- 


pal of which are the Ligurian or Italian bee ; the German or black | 
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bee ; the Syrian bee ; the Cyprian bee ; the yellow, Egyptian bee ; 
the amiable, Carniolan bee, of Africa ; the superbly beautiful Dalma- 
tian bee ; the Smyrnian bee, very popular in Austria ; and the sting- 
less bees of South America. 

In this country (i. e., Canada and the United States) we have prin- 
cipally the German and Italian bees; but within the past five years 
the Syrian and Cyprian varieties have been extensively imported into 
this country by that distinguished and enterprising apiarist, D. A. 
Jones, of Beeton, Ontario. As the genus Apis is not indigenous to 
this continent, all now existing here have been introduced from the 
Eastern Hemisphere—first, the black and Ligurian races, and latterly 
the Eastern varieties. 

Each of the varieties now in this country (vying for “survival” 
as the “ fittest”) has its distinguishing characteristics. So far, how- 
ever, the Italians seem to possess more good points and desirable 
qualities than any of the other races, and hence are the most numerous 
and popular among advanced apiarists. Their chief distinguishing 
qualities are superior amiability, industry, and what may be called 
patriotism, or indomitable energy in defending their homes against 
invaders, such as robber bees and the “bee-moth”—against both of 
which they are quite invincible. While different strains of this variety 
vary considerably in color, they are in general distinguished by three 
beautiful yellow bands across the abdomen. They also have longer 
tongues than the German bees, by which they are enabled to sip the 
nectar from places inaccessible to their less favored competitors. A. 
J. Cook, Entomological Professor in the Michigan Agricultural Col- 
lege, who has done very much to advance scientific bee-culture in the 
United States, says on this point, “The tongue of the black worker 
I have found, by repeated dissections and comparisons, made both by 
myself and by my pupils, is shorter than that of the Italian worker, 
and generally less hairy.”* In confirmation of this fact, established 
by Professor Cook’s dissections, I have frequently noticed my Italian 
bees, during a scarcity of honey from other sources, working upon the 
second bloom of the common red clover (not the Zrifolium pratense, 
which the black bee can readily work upon), when the German bees 
were doing nothing on it, the flower tubes being too long for their 
tongues. 

The black bees (or rather, German, for in point of fact they are 
not black in color, but a gray-black) have some desirable qualities, 
though they are now being rapidly superseded by the Italians. They 
produce nicer comb-honey than the Italians, or perhaps any other race. 
The proverbial whiteness and finish of their comb are due mostly to 
the extra capping. 

For the Syrian races of bees, Mr. Jones and some other leading 
apiarists claim some superior qualities. I am inclined to think the 


* “ Bee-Keeper’s Guide,” ninth edition, p. 35. 
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_ Syrian queens (Palestine strain), crossed with the Italian drones, wip 
presently prove to be our very best bees—combining more good points * 
than any other existing variety. Doubtless, however, the bee of the 
future will be greatly superior to anything we have at present. Fo, 
purposes of experimentation in developing such, we have now jp 
America several of the best varieties in existence under domestication, 
By judicious crossing, in accordance with the well-known laws of papi. 
ation and heredity, such a result is quite certain. The vast improye. 
ment made in this way among our domestic animals, within less than 
half a century, fully warrants the conclusion that, in the evolution of 
things so palpable everywhere, we may in the case of our bees gubgi- 
dize and utilize the same ever-acting law of progress. 

Following the Syrians, and genealogically closely allied to them, 
we have the Cyprians, though not yet widely diffused. They resem, 
ble the Italians, of which they are supposed to be the progenitors, 
The Cyprian bees have some good points, and one very bad point, 
They are famous for their fecundity, but equally infamous for their 
ferocity, being maliciously expert in using very pointed stings. This 
variety (unless in this inspiriting western atmosphere it acquires more 
amiability) is not likely to become popular, notwithstanding the mar. 
velous fecundity of the queens. It may be possible, by crossing with 
some bee of good disposition, to mollify their bad tempers and retain 
their good qualities. 

Of the remaining varieties of the honey-bee, and sub-varieties, in- 
cluding Aybrids, little is practically known in this country, with 
the exception of one or two strains of the latter. The “hybrids” 
resulting from a cross between the Italian queen and the German 
drone, are well known in Canada and the United States, and, next to 
the pure Germans and Italians, are perhaps most numerous, These 
hybrids have excellent qualities : they make superb comb ; are active 
and energetic ; and I have observed stand the rigor of our Canadian 
winters much better than the pure Italians ; but they are much less 
amiable. 

A properly constituted colony of bees consists of three different 
kinds, viz. : an impregnated gueen (the fully developed female) ; drones 
(the males) ; and workers (undeveloped females). The queen (ab 
surdly called the “king-bee” from the time of Aristotle and even 
Virgil down to Huber) is the mother of the whole colony, and is 
capable of laying over three thousand eggs per day! During the 
height of the breeding-season in the honey-flow, she frequently 
lays from two to three thousand eggs per day for many consecutive 
days together. She remains prolific for from two to four years, and 
in some instances queens have been known to remain prolific upward — 
of five years. Before the queen-bee of a colony becomes quite bar — 
ren, and while she is still laying, if not removed by the apiarist, the 

workers themselves supersede her, by killing her and rearing a young © 
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queen to take her place. Sometimes, however, the old, worn-out 
mother is permitted to remain in the hive while the young one is being 
reared, and ultimately dies of neglect and depression, or is assisted to 
“shuffle off” by her own unfilial progeny. The queen is reared from 
the same egg as the worker, but in a much larger cell, nearly per- 
pendicular, and on different food, called “royal jelly,” which has the 
effect of fully developing the sexual apparatus. The time from the 
egg to the perfect queen emerged from the cell is about sixteen days. 
In a few days after hatching, the young queen leaves the hive for her 
“ bridal flight,” during which, and on the wing, she meets the male 
bee or drone in copulation and becomes impregnated, when she returns 
tothe hive to remain there until she leads out the first swarm, which 
she does when she finds young queens being reared in the hive—one 
of them designed to take her place. A single fertile queen in a colony 
is the normal condition of the household, and hence the old queen 
departs to make room for her successor. Second and third swarms 
are of course led out by the young queens. With the exception of 
sometimes attacking and destroying inchoate queens, the sole function 
of the queen is to deposit eggs and lead out the first swarm. After 
her impregnation she deposits both drone and worker eggs—either 
kind at pleasure. She is capable, however, as a virgin queen, of lay- 
ing fertile drone, but not worker, eggs. This apparently anomalous 
fact ( parthenogenesis) is now well established, not only in the case of 
the virgin queen-bee, but in that of several other insects. Sometimes 
worker-bees in queenless colonies lay fertile drone-eggs ; but the queen 
is the only fully developed female in the colony. 

The worker-bees, though “the bone and sinew” of the hive, are 
not blest with the queen’s longevity. In active work, on the wing and 
off, during the honey-season, they naturally live but a few weeks— 
from one to two months—while those hatched late in the fall will 
live until spring, sometimes reaching the age of nine months and 
upward, which is the maximum longevity of the worker-bee. In pass- 
ing from the egg to the perfect bee, the worker occupies twenty-one 
days. The young worker spends several days (from ten to fifteen) at 
home building comb, attending to the young brood, receiving and 
depositing the loads of the outside workers, and sundry other little 
duties, before it ventures to the fields to work. The duties of the older 
workers of the colony are to gather honey, pollen, and propolis, destroy 
and cast out the drones when necessary, and defend the colony from 
enemies without or within. They also, as already noticed, destroy old, 
unprolific queens and rear young ones to take their places, and some- 
times lead out in swarming, as the queen does not always take the 
lead inswarming. And although very young bees are ordinarily very 
reluctant to leave the hive, I have seen such rush out under the swarm- 
ing impulse so young that they couldn’t fly more than a foot or two, 
if at all. They usually crawl back home again in apparent disgust 
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with the outside world, and doubtless with more wisdom and legs 
conceit. 

The third and last rightful denizen of a perfect colony of bees jg 
the unsophisticated, stingless, but much abused drone—the male bee, 
He is well named, however, being a very liberal feeder with excellent 
digestive organs for honey, and with no duties whatever within the 
hive further than the incidental one of contributing by the preseneg 
of his cumbrous corporation to the animal heat of the hive. As to 
his natural longevity, nobody from Virgil to Huber, Langstroth, 
Quinby, Newman, Cook, Jones, e¢ alii, seems to know much about it, 
The matter not being invested with any importance, no investigator 
seems to have bothered his head much with it. So far as I could ever 
see, the drone seems to live and thrive admirably until he is either 
killed off by the workers, starved to death, or gallantly yields up his 
life in performing his sole function, which he invariably does in the 
performance of this function in the act of copulation. The drone, as 
Dr. Dzeirzon established, comes from an unimpregnated egg—the 
virgin queen, and sometimes even workers, being able to lay eggs 
which will produce drones. As a rule, drones are found in colonies 
whenever they are needed, or likely to be needed to impregnate the 
young queens, which is usually during the swarming season and honey. 
harvest. Though they are promptly ejected from strong colonies 
when not needed, and the honey-flow fails, they are tolerated in 
queenless colonies, and are sometimes wintered over. The drone is 
much larger than the worker, and his cell very protuberant, and in it 
he spends twenty-four days from the egg before he emerges. 

As remarked at the outset, bee-culture made but little progress on 
scientific principles for thousands of years. It is only within the last 
half-century or so that it has, under the magical talisman of science, 
fairly leaped forward like every other pursuit. The first great achieve- 
ment was the application of the centrifugal force in the construction 
of the honey-extractor, thus enabling us to get the honey in its purity 
out of the comb without injuring the latter, when it can be returned to 
the bees to be refilled. A German (Herr von Aruschka) accomplished 
this, and thereby gave a great impetus to bee-culture. Indeed, the 
invention of the movable frame and the honey-extractor completely 
revolutionized the modus operandi of bee-keeping. As to who is really 
entitled to the credit of inventing the movable frame, there is some 
uncertainty and a conflict of claims. The truth seems to be that some 
three or four different persons are fairly entitled to credit—each, it 
would appear, having conceived and developed the idea, more or less 
independently of the others. Huber and Schmidt in Germany, Munn 
in England, M. de Beauvoys in France, and Langstroth in the United 
States, are all fairly though not equally entitled to credit, and each 
has placed progressive bee-culture under tribute. Mr. Langstroth, 


however, seems entitled to much more credit than any of the others, 
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for his hive had more practical value than the whole of the others 
ther. In carrying out the common principle, Langstroth was 
undoubtedly far ahead. 

The next stride in advance was the invention of the manufacture 
of “comb-foundation,” which was a great desideratum, as the honey- 
season in the temperate zone is comparatively short, and a new colony 
of bees supplied with the “ comb-foundation” will do as much in two 
or three days as one alongside of it without the foundation will do in 
eight or ten days, as the writer has repeatedly proved. Foundation- 
comb is made by pressing sheets of pure bees-wax between metal 
rollers or plates so constructed as to give to the wax the exact impres- 
sions of the cells in the basal wall of the natural comb. This saves the 
worker-bees just that much labor and time, and they proceed at once 
to rapidly draw out and develop the incipient cells. The merit of this 
invention is also somewhat in dispute. Upward of twenty years ago 
the late eminent apiarist, S. Wagner, patented comb-foundation in the 
United States ; but it soon transpired that Herr Mehring, in Ger- 
many, had previously made foundation, and that the Germans had 
been using it for three or four years. As it is the accumulated wit 
and experience of the age, rather than the man, that produces the in- 
vention, it is quite likely that Mr. Wagner arrived at the idea without 
the aid of the other German (for Mr. Wagner was himself a German). 
Montaigne said he “had as clear a right to think Plato’s thoughts as 
Plato himself had ” ; and the American German had not only as good 
a right as the home Teuton to think out this invention, but he was just 
as likely to do so, and more likely, for the inspiriting and inventive 
Yankee atmosphere would quicken his blood and skarpen his wits. 

Recent bee-culture has been also greatly promoted and extended 
by the specialty of queen-rearing, which has been brought to great 
perfection on scientific principles. D. A. Jones, in Canada, and Henry 
Alley, in the United States, have developed this department of api- 
culture to an extent leaving, one would think, little to be further 
achieved or desired. As, however, under the progressive laws of evo- 
lution, we have ceased to set bounds to improvement in anything not 
fixed mathematically, we will not say that any department of prac- 
tical apiculture is yet fully wrought out to perfection. 

In order to secure absolute purity of fertilization in the different 
varieties and sub-varieties in crossing, D. A. Jones, of Beeton, Ontario, 
has established queen-nurseries on different islands in Georgian Bay, 
so far from shore and from each other as to secure entire purity of 
blood in copulation. Queens and drones bred and mated under such 
circumstances, from pure imported stock, can not be otherwise, than 
pure. 

Henry Alley also, of Wenham, Massachusetts, has, through a long 
series of experiments during many years, successfully applied science 
to the modus operandi of queen-rearing, and has recently given the 
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world the fruits of his labors and researches in a work entitled “The 
Bee-Keeper’s Handy-Book; or, Twenty-two Years’ Experience jp 
Queen-Rearing.” 

Another feature of present bee-culture, which is at once both 
the cause of its present advanced condition in this country and the best 
proof of its wide extension, is its periodical literature. Devoted wholly 
or partially to apiculture, we now have no less than three or four pa. 
pers in Canada, and nearly a dozen in the United States. Among the 
latter is one weekly devoted exclusively to bee-culture. This is the 
“‘ American Bee Journal,” published in Chicago by Thomas G. Ney. 
man. Among the former is the “Canadian Bee Journal,” a weekly, 
just commenced under the most favorable and promising auspices, It 
is edited and published by D. A. Jones, of Beeton, Ontario. 

Since the hitherto great difficulty of successfully wintering bees in 
these climates has been nearly overcome by the application of science, 
bee-culture must, in the near future, become a great and profitable 
national industry in Canada and the United States. 





STRUCTURE AND DIVISION OF THE ORGANIC CELL, 
By CHARLES MORRIS. 


HE doctrine of the cell, as the unit of vegetable and animal 
structure, has been constantly varying in its details since its 

first proposal by Schleiden in 1837 and Schwamm in 1839. It was 
at first held that the cell was a microscopic vesicle, globular in its 
typical form, bounded by a firm membranous wall, and inclosing fluid 
or semi-fluid contents. In its interior lay a smaller vesicle called the 
nucleus, which occasionally held a minute mass called the nucleolus, 
The cell-wall was believed to be its active constituent, which selected 
materials from the surrounding fluid for cell-nutrition, and set up 
physical and chemical changes within its contents. At a later date 
Goodsir and Barry maintained that the nucleus was the active agent 
in these processes, and that self-division of the nucleus was the source 
of cell-division. It was also perceived that a cell-wall was by no means 
always present, and Leydig defined a cell as “a little mass of soft sub- 
stance inclosing a nucleus.” A more important step of progress was 
made about 1861, when Von Mohl, Briicke, Max Schultze, Beale, and 
others, propounded their views upon the subject. Bricke pointed out 
that the contents of cells frequently displayed spontaneous movement 
and contractile power ; and Max Schultze declared that sarcode—the 


contractile substance which forms a large part of the bodies of the 


lower animals—was homologous with the contents of actively growing 


cells, Von Mohl had proposed the term protoplasm to designate the gy 
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active substance of vegetable cells. This term was extended by Max 
Schultze to embrace all organic cells, and he defined the cell as a nu- 
cleated mass of protoplasm. At a still later period it was declared 
that a nucleus was not always present, and the cell was defined as “a 
structureless mass of protoplasm.” 

Such was the stage of the cell-doctrine reached in 1872, thirteen 
years ago. First the cell-wall had been considered the active element, 
then the nucleus, and finally the protoplasmic contents, while wall and 
nucleus came to be considered inessential elements. As Drysdale ex- 

ressed it about that date, “a cell is like a gun-barrel, without a stock 
and a lock.” Meanwhile Beale had persistently declared that there is 
no such thing as a cell, in the ordinary sense of the term ; but that all 
organic bodies are made up of minute particles of living or germinal 
matter, which consume nutriment and increase internally, while their 
exterior portions lose vital activity, and become dead or formed ma- 
terial. These living particles not only grow, but divide, and thus 
set up new centers of growth, from which emanates new-formed 
material. 

' The division of the cell-protoplasm is, indeed, a most essential part 
of the life-process, and to it growth and differentiation of tissue are 
principally due. The cell, when furnished with nutriment, manifests 
individual growth for a short period. Then it separates into two or 
more new cells, each of which sets up an individual life. This separa- 
tion takes place in several methods, of which the most common is by 
an equatorial constriction, which gradually deepens until it cuts the 
cell into two sections. Other methods are by the budding off of minute 
portions from the surface, or the transformation of the cell-contents 
into many minute germs, which are subsequently set free. 

Such was the cell of thirteen years ago—“a structureless mass of 
protoplasm,” which increased in size by nutrition, and in numbers by 
division. Such is the cell of most of the text-books of to-day. But the 
cell of science is a very different affair. Instead of being structureless, 
it is found to possess an intricate structure, while its division is far 
from being the simple process above indicated. The new cell-theory is, 
in fact, but five or six years old in its developed form, and it is as yet 
settled only in its main features. Its minor details need much further 
elucidation. 

These new discoveries, which we shall briefly describe, are largely 
due to the increased power and clearness of definition of the microscope, 
and still more to new and improved methods of preparing organic sec- 
tions for investigation, by the employment of stains, preserving agents, 
and other useful appliances. It is not every microscopist that is able 
to see the minute details of cell-structure lately announced. The care- 
ful preparation of material and exceedingly delicate manipulation re- 
quired need years of practice, and the discoveries referred to are due 


to the first microscopists of the age, though the methods are now so 
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simplified that any skilled observer, with a good instrument and proper 
care, may hope to successfully employ them. 

The matter of which an organic cell is composed is found to be not 
simply a homogeneous, or slightly granular, mass of protoplasm. On 
the contrary, it appears to be traversed in every direction by delicate 
fibers, which form an intricate network or reticulum. The interstices 
of this network are occupied by a fluid or semi-fluid substance of homo- 
geneous appearance, though occasionally containing a few small gran- 
ules. The reticulum occurs not only in the outer cell, but also within 
the nucleus, and its fibers extend to and are apparently connected with 
the nucleolus. Within this latter the fibrous formation has not been 

‘traced. Some observers, indeed, declare that there is no nucleolus, but 
that it is simply a node of the intersecting fibers. But this view is 
not generally entertained, and late writers ascribe to the nucleolus an 
important function. 

In the growth and division of the cell the nucleus appears to be 
specially active, and the new doctrine known as karyokinesis relates 
principally to the peculiar metamorphoses of the nucleus during cell- 
division. Two phases of cell-life are now well marked. One of these 
is an active stage, during which transformation of the cell-contents 
rapidly takes place, and division follows. This is succeeded by a rest- 
ing-stage, in which all activity of the nucleus ceases, the fibers grow 
less distinct, and a partly homogeneous condition results. This resting- 
stage is, after a period, followed by a new period of activity. 

The behavior of the cell-contents, when treated with carmine or 
other staining reagents, indicates that they are composed of at least 
two distinct substances. During the resting-stage this does not appear, 
for the whole cell takes the stain, though it deepens in the nucleus, and 
still more in the nucleolus. But during the active stage only the fibers 
take the stain, while the intermediate ground or basis substance re- 
mains clear and transparent. From this difference in behavior the 
name chromatin is proposed for the fibers, achromatin for the ground 
substance. 

Flemming, one of the most skillful observers of these phenomena, 
distinguishes two forms of division—the direct and the indirect. The 
former—which may eventually prove to have no real existence—is a 
direct separation, first of the nucleolus, then of the nucleus, and finally 
of the cell. In the latter there is a peculiar metamorphosis of the nu- 
cleus. Flemming, from observation of the cells of Salamandra, describes 
the process as follows : 

The resting-nucleus possesses a faintly-defined reticulum of fibrils, 
whose meshes hold a homogeneous ground substance, one or more nu- 
cleoli, and occasionally a few small granules. Possibly ‘these latter are 
merely the nodes of the reticulum. When the active stage commences, 
the membrane of the nucleus disappears, as also the nucleolus and the 
granules. If the latter are merely nodes of the fibrillar network, we 
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can understand their disappearance, for the fibrils lose their net-like 
reticulation, and become an irregular convolution, with no free ends. 
Around this fibrous nuclear mass appears a clear space, which separates 
it from the outer cell-substance. As thus arranged it forms what has 
been called the aster. 

Soon the fibrous convolutions assume a wreath-like arrangement, 
with their bends irregularly directed toward a central space. Eventu- 
ally the wreath loses its continuity, and breaks into a series of short, 
separate fibers, which form V-shaped loops. The bends of these loops 
are directed toward the center space, their openings outwardly. This 
arrangement forms the mother-star. Next there is shown a doubtful 
appearance, as if the fibers had split into two, or had become tubular. 
The loops are also compressed toward the equatorial plane of the nu- 
cleus, and lose their extension toward its polar region. After some 
further dubious movements, a rearrangement of the loops is found to 
have taken place, their bends being now turned outward, their open- 
ings inward toward the equatorial plane. They have also separated 
in this plane, so as to form two distinct masses, one on each side of 
the equator. If we consider the cell as a globe, and the equatorial 
plane as a circular disk dividing this globe into two hemispheres, then 
on each side of this disk lies a smaller circle of fibrous loops, which 
present something of the aspect of a circular basket, or of a partly- 
opened daisy. The openings of these basket-like figures are turned 
toward each other, with the equatorial plane separating them. The 
converging looped ends of the fibers are turned outward. 

This stage in the process of division of the nucleus is followed by 
a recession of the basket-figures. They retreat in the axial line of the 
cell until they reach the polar regions of the nucleus. Here a rear- 
rangement of the fibrous loops takes place, their bends again become 
directed toward a central space, and two new stars, similar to the 
mother-star, are formed. The division of the chromatin, or fibrous 
substance of the nucleus, has become complete, and the whole new 
arrangement is known as the dyaster. 

As the basket-like figures recede, there often appear in the interval 
between them delicate striz, which cross the equator from pole to pole. 
This condition, which is most declared in vegetable cells and in seg- 
menting ova, is known as the nuclear spindle. The lines of the striw 
seem to be composed of achromatin. Other faint lines often radiate 
from the poles toward the surface of the cell, forming sun-like figures 
at the extremities of the nuclear spindle. Complete division is pre- 
ceded by the appearance of a row of dots across the equatorial plane, 
which seem to*be thickenings in the centers of the lines of the spin- 
dle. These thickenings are probably composed of chromatin, and 
form what is called the equatorial plate. They soon divide, the spin- 
dle separating in its center, while the thickenings appear like minute 
disks at the extremities of the nuclear strie. Thus a double equa- 
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torial plate is formed, inclosing a narrow equatorial plane. This is the 
plane of cell-division. A furrow appears around the equator of the 
cell, which deepens, and extends inward between the equatorial plates, 
It continues to deepen until it finally meets in the center, and the cel] 
is separated into two new ones. 

While this is proceeding, new nuclei are forming at the nuclear 
poles. The fibers of the daughter-stars pass through a series of changes 
opposite to those above described. The ends of the loops unite until 
a wreath is formed. This wreath soon becomes an irregular convoluy- 
tion, which quickly assumes the reticular structure. Membranes form 
around the new nuclei. Nucleoli and granules reappear. The resting- 
stage is regained. The original cell is replaced by two daughter 
cells. 

The above description, with its detailed account of the process of 
cell-division, is not accepted in all its particulars by other observers, 
There is great diversity of opinion about many points, which can not 
be settled without much further investigation. It is also very prob- 
able that much of the diversity of opinion arises from the fact that 
the cells of different organisms vary in their features of change, and 
that vegetable cells only distantly resemble animal cells in this par- 
ticular. 

Some of the unsettled questions are the following: Klein and 
Strasburger see little importance in the nucleolus. Klein doubts its 
existence. There is an open question whether it and the granules are 
not merely the nodes of the network. But the majority of observers 
speak of the nucleoli and granules as lying free in the ground-sub- 
stance, in the intervals of the network. It is also a question whether 
or not the outer cell-substance is like the nucleus in structure. Klein 
holds that it is. Flemming has lately announced the discovery, in the 
resting-nucleus, of a very fine network, in connection with the coarser 
one already known. He also declares that the membrane surrounding 
the nucleus is really composed of minute flat plates of chromatin con- 
tinuous with the fibrils of the network. These are separated by slight 
intervals, so that the membrane seems pierced by holes, which per- 
haps may be occupied by the transparent ground-substance. Others 
deny the existence of a nuclear membrane, and think that it is an op- 
tical illusion, caused by the arrangement of the fibers. Dr. Pfitzner 
has recently declared that the chromatin fibrils are not homogeneous 
in structure, but that they really consist of minute spherules of chro- 
matin, held together by some other substance, probably achromatin. 

Such are some of the questions to be yet settled. It would appear 
that the chromatin of the original nucleus becomes first regularly ar- 
ranged around its center, then divides equatorially and recedes to its 
poles, where it forms new nuclei, while the achromatin-fibrils of the 
spindle may possess some chromatin, which collects upon their centers 
to form the equatorial plate. If Flemming’s last observation concern 
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ing the formation of the membrane be correct, it may prove that the 
disks of the spindle-fibrils are the origin of the cell-wall, and that 
similar disks arise at the extremities of achromatin-fibrils in the new 
nuclei to form their membranes. And Pfitzner’s observations would 
indicate that the fibrils are really composed of achromatin, upon which 
chromatin gathers either continuously or in separate spherules. In 
such a case the movements of chromatin would be along lines of 
achromatin ; and we can comprehend the appearance of the lines of 
the achromatin-spindle, after the chromatin. has aggregated at the 
poles, and also of the chromatin-disks which are shown equatorially 
on these lines. The chromatin of the fibrils has aggregated at the 
poles and the equator of the nucleus, and left apparent intermediate 
lines of achromatin. 

In vegetable-cell divisions Strasburger finds none of this regular 
process, but only a vague approach to it in the movements and aggre- 
gations of masses of chromatin. But the achromatin-strie of the nu- 
clear spindle, the equatorial plate, and the sun-like polar rays, are well 
declared. In some cases of abnormally rapid nutrition a threefold 
division takes place, and possibly a still greater number of new cells 
may be formed. The process of cell-budding may be similar to that 
above described, if we can judge from observations on the early trans- 
formation of the ovum. Here a nuclear spindle is formed, with its 
polar suns. This moves to the surface of the cell, and one of the poles 
is pushed out through its wall. Constriction takes place, and the new 
nucleus remains on the outer surface of the cell as the polar body, 
while the other nucleus retreats to the center of the ovum. The pro- 
cess is precisely analogous to ordinary cell-division, the difference be- 
ing that one of the new nuclei retains around it all the substance of 
the original cell, while the other is destitute of it. Did this polar body 
become free, and grow by absorbing new nutriment, the resemblance 
to ordinary cell-budding would be complete. Frequently two or more 
polar bodies are thus formed ere fertilization of the ovum takes place. 
Possibly the cell buds off its male element and retains only its female. 
An analogous process takes place in the spermatozoa. It would seem 
as if the germinal cells were becoming specially male and female in 
energy ere combining to form the germ of a new individual. 

Recently Mr. J. M. Macfarlane, of Edinburgh, has published an in- 
teresting paper, descriptive of vegetable-cell division. His observa- 
tions were made on the cells of Spirogyra, a common fresh-water alga. 
The large nuclei of these cells seem specially adapted to observation. 
He found not only that the nucleolus was very distinct, but that it in- 
variably contained a well-defined body, which he names the nucleolo- 
nucleus, He found this body in all plant-cells examined, and also in 
cerebellum-cells of animals, In staining with carmine the stain hardly 
affected the outer cell-substance, the nucleus took a somewhat deeper 
stain, the nucleolus was deeply colored, and the nucleolo-nucleus still 
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more deeply. The density of the chromatin appeared to increase jp- 
wardly. 

From the outer cell-wall fibers pass inward to the nuclear mem. 
brane, which they probably penetrate, and become continuous with the 
fibers of the nucleus. These, in their turn, seem to connect with what 
appears 'to be a membrane of the nucleolus. Inside the latter there jg 
no evidence of fibrous structure. 

In cell-division the first stage is the aggregation, on opposite sides 
of the nucleus, in a line with the long axis of the cell, of a quantity of 
pale, slightly granular protoplasm. This is perhaps derived from the 
peripheral layer, and travels inward along the fibers, since minute 
thickenings, of similar appearance, show themselves upon these fibers, 
The nucleolus swells out into two protuberances, in the same axial 
line, joined by a bridge of denser matter. This change is, perhaps, 
connected with the division of the nucleolo-nucleus, since subsequently 
two of the latter are visible, while the nucleolus returns to its former 
state. At the same time it is found to have considerably increased in 
size. The next visible change occurs in the nucleus, whose contents 
aggregate at the nuclear poles, push through the membrane, and com- 
bine with the outer aggregation of protoplasm to form two dark 
ameboid lumps. From these polar masses fibers run inward and out- 
ward, though the external fibers have become loose and flaccid. 

In the next stage the nuclear membrane disappears. The spindle 
of fibers which runs inward to the nucleolus is bordered by two darker 
strands, possibly the remnants of the membrane. This composes the 
nuclear barrel. The nucleolus divides by a dumb-bell-shaped constric- 
tion, similar to what appears in the division of amebex. It resembles 
what Flemming calls “direct division.” The two halves of the divided 
nucleolus—each containing one of the nucleolo-nuclei—now move out- 
ward toward the poles, a new line of fibers forming between them as 
they separate. These bodies almost seem to have a repulsive energy, 
for the polar masses recede before them. The connecting lines also 
spread outward centrally, so that the nuclear barrel becomes consider- 
ably elongated and widened. It resembles a barrel with thick, narrow 
ends and widely swelled-out middle. Eventually the nucleoli reach 
the polar masses, into which they penetrate, while the substance of the 
latter spreads inward so as to inclose them. The rudiments of new 
nuclei are thus formed, between which extend rows of fine fibrillar 
lines, much separated centrally. The “nuclear barrel,” with the nu- 
cleolus in its.center, has thus been succeeded by the “nuclear spindle,” 
with no central mass. 

There now appears a row of dots, stretching across the equator of 
the spindle. This quickly separates into a double row. At the same 
time the lines of the spindle are sundered centrally, and the dots seem 
to be minute disks at their extremities. In this manner a double 
“equatorial plate” is formed, inclosing the circular equatorial plane of 
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the cell. Around the cell-wall, in this plane, is seen a faint ring, which 
pushes inward, and develops into a new wall of cellulose. It extends 
into the space between the two equatorial plates, and continues to 

w inward until the center is reached, when it forms the dividing 
wall of the two new cells. As it grows, the spindle, which had pre- 
viously been swelling outward, begins to contract, until it becomes a 
narrow series of lines, reaching from the poles to the new cell-wall. 
“Meanwhile the polar masses secrete new membranes, and assume the 
condition of nuclei of the new cells. So rapid is the process that the 
nucleolo-nucleus often again divides ere the nucleus has completed its 
division, and the nucleoli again divide ere the new cells are formed. 
Hence the new nucleus often has two nucleoli. After complete divis- 
ion the lines of the nuclear spindle are still apparent. They may, by 
splitting, give rise to the fibers of the new cells. 

Such is a recent description of the process of division in the plant- 
cell. In the cells of some plants, however, there is a preliminary step 
of change which does not appear in Spirogyra. In these cases division 
begins with a massing of the nuclear contents in the equatorial region. 
The nucleus has a spindle-shape, with a dark mass in its center, and 
clear areas reaching to its poles. This mass splits, and its two halves 
retreat to the poles. The further steps of division are as above. 

Thus, so far as now appears, the process of cell-division in the 
plant is closely analogous to, though not identical with, that of the 
animal. It seems, indeed, a more primitive stage of the phenomenon. 
The division of the nucleolus, so marked in the plant, has not been 
observed in the animal, and may be, in the latter, suppressed or has- 
tened, like many of the developmental changes in the higher animals, 
On the other hand, the peculiar movements of the chromatin-fibrils of 
the animal cell have no direct counterpart in the plant. They seem to 
present a distinct step forward in cellular evolution, and yield the idea 
that the animal cell is a more advanced organism than that of the 
vegetable. It certainly seems to hasten or suppress embryo changes 
which are well marked in the latter, and to clearly display advanced 
stages of development which are only vaguely outlined in the latter. 

There is another cell-theory extant to which some allusion must be 
made, as it indicates a final stage in cell-evolution in advance of that 
here indicated. It is known that in many cases elongations of the 
fibrous network extend outward from the cell. These have been seen 
in epithelial cells, joined so as to form a connecting link between two 
cells. It is well known also that numerous delicate fibrils extend 
beyond the walls of nerve-ganglion cells, probably as outer continua- 
tions of the internal network. It is supposed that these fibrils aggre- 
gate into bundles, and that thus the nerve-fibers, which run to all parts 
of the surface of the body, originate. This seems to be the cell con- 

nection of the sensory nerves, while the motor nerves leave the cells 
each as a single fiber. The nerve terminations of muscles present a 
vou. XxvI.—52 
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similar condition, since they probably penetrate the cells as minute 
fibrils. 

C. Heitzmann, a skilled microscopist, now of New York, has long 
maintained, and has recently reiterated, a theory which declares that 
this fibrillar extension is not confined to epithelial and ganglion cells, 
but is common to all the cells of the body, and that intimate intercon. 
nections between all the cells and tissues are thus made. Even the 
bony structure he declares to be everywhere permeated by fine chan. 
nels, in which run fibrils of protoplasm, connecting the granular and 
nuclear masses throughout the whole substance. He, indeed, denies 
the existence of separate cells, and claims that the body is simply a 
vast reticulum, with nuclear masses as nodes of the network. Instead 
of being composed of numerous separate ameboid cells, it is a single 
complex ameba. 

This bioplasson theory is not accepted by microscopists generally, 
and it certainly goes too far in denying the existence of distinct cell- 
structures. It may be possible that it indicates a final stage in the 
process of cell-evolution. Distinct isolated cells undoubtedly exist in 
the blood and lymph fluids of the body. But in the more solid tissues 
this isolation is, in some cases at least, replaced by an interconnection 
of cells through the medium of inosculating fibrils. And it is quite 
possible that this fibrillar extension becomes so declared in extreme 
cases as to produce the appearances described by Heitzmann. The 
basis or ground-substance of the outer cell of osseous tissue may be 
converted, by deposition of lime-salts, into bony matter, through which 
the fibrils extend from the nuclei in open channels. If this theory be 
correct, the original cell becomes a nuclear center of active protoplasm 
and an outer region whose ground-substance is converted into bone, 
while its protoplasmic fibrils extend until they join similar fibrils of 
other cells, thus converting the whole mass into a living network 
whose interspaces are occupied with bone. 

In other tissues a similar condition may exist, the bony matter of 
the osseous ground-substance being represented by other inactive 
material proper to the tissue. Perhaps every phase of differentiation 
exists, from the completely isolated corpuscles of the liquid tissues to 
the complete and extended reticular structure described as existing in 
bone. 

This theory naturally leads to some probable speculative views. 
If, as seems evident, the nerve-fibers originate in such extensions of the 
intercellular network, possibly the fibrils of individual cells have a con- 
ductive or nerve function, as also the contractile or muscle function 
which some writers ascribe to them. Their extension from cell to cell 
would indicate nerve communication, and it may be that the un- 
doubted nerve and muscle function of many low animals, in which no 
nerves and muscles have been discovered, may be due to these inter- 
lacing fibrils. And the widely extended nerve-system of the higher 
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animals, by which the whole body is made one inter-related unit, may 
be but a final outgrowth of the fibrillar-cell system. The fibril reticu- 
lum of the isolated cell becomes the nerve reticulum of the complex 
body, which is virtually converted into a single cell, with its intricate 
network of fibers.* 
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THE CHEMISTRY OF COOKERY. 
By W. MATTIEU WILLIAMS. 
XLVIII.—THE WEAR AND TEAR OF THE BODY. 


a the course of these papers I have repeatedly spoken of the nitro- 
genous and non-nitrogenous constituents of food, assuming that 
the nitrogenous are the most nutritious, are the plastic or flesh-building 
materials ; and that the non-nitrogenous materials can not build up 
flesh or bone or nervous matter, can only supply the material of fat, 
and by their combustion maintain the animal heat. 

In doing so I have been treading on loose ground—I may say, on 
a scientific quicksand. When I first taught practical physiology to 
children in Edinburgh, many years ago, this part of the subject was 
much easier to teach than now. The simple and elegant theory of 
Liebig was then generally accepted, and appeared quite sound. 

According to this, every muscular effort is performed at the ex- 
pense of muscular tissue ; every mental effort, at the expense of cere- 
bral tissue ; and so on with all the forces of life. This consumption 
or degradation of tissue demands continual supplies of food for its 
renewal, and, as all the working organs of the animal are composed of 
nitrogenous tissue, it is clearly necessary, according to this, that we 
should be supplied with nitrogenous food to renew them, seeing that 
the nitrogen of the air can not be assimilated by animals at all. 

But, besides doing mechanical and mental work, the animal body 
is continually giving out heat, and its temperature must be maintained. 


* Within the last few years research into the conditions of plant-cells has led to the 
interesting discovery that these cells are very generally connected by fine fibrils of proto- 
plasm, in a manner somewhat similar to that which Heitzmann declares to be the general 
rule in animals. Possibly this may prove to be a universal condition. Mr. Walter Gar- 


aware of the danger of rushing to conclusions, I can not but remark that when these 
results—which were foreshadowed by Sachs and Haustein when they discovered the per- 
foration of the sieve-plate—are taken in connection with those of Russow, it appears ex- 
tremely probable that, not only in the parenchymatous cells of pulvini, in phlom paren- 
chyma, in endosperm-cells, and in the prosenchymatous bast-fibers, is continuity estab- 
lished from cell to cell, but that the phenomenon is of much wider if not of universal 
occurrence.” This condition, so commonly present in plants, has as yet not been widely 
traced in animals, but may eventually prove to be equally general, as Heitzmann declares. 
The connecting protoplasmic fibril may be the embryo stage of the nerve-fiber, and may 
serve to bring every cell in the body within the range of nerve influence. 
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Food is also demanded for this, and the non-nitrogenous food is the 
most readily combustible, especially the hydrocarbons, or fats; the 
carbo-hydrates—starch, sugar, etc.—also, but in lower degree. These, 
then, were described as fuel-food, or heat-producers. 

This view is strongly confirmed by a multitude of familiar facts, 
Men, horses, and other animals can not do continuous hard work with- 
out a supply of nitrogenous food ; the harder the work the more they 
require, and the greater becomes their craving for it. On the other 
hand, when such food is eaten in large quantities by idle people, they 
become victims of inflammatory disease, or their health otherwise suf. 
fers, according, probably, to whether they assimilate or reject it. 

Man is a cosmopolitan as well as an omnivorous animal, and the 
variation of his natural demand for food in different climates affords 
very direct support to Liebig’s theory. Enormous quantities of hydro- 
carbon, in the form of fat, are consumed by the Esquimaux and by Eu- 
ropeans when they winter in the Arctic regions. They can not live 
there without it. In hot climates some fuel-food is required, and the 
milder form of carbo-hydrates is chosen, and found to be most suit- 
able ; rice, which is mainly composed of starch, is an example. Sugar, 
also. Offer an Esquimau a tallow-candle and a rice-pudding, he will 
reject the latter, and eat the former with great relish. 

A multitude of other facts might be stated, all supporting Liebig’s 

theory. 
There is one that just occurs to me as I write, which I will state, 
as it appears to have been hitherto unnoticed. Some organs which act 
in such wise that we can sce their mode of action are visibly disinte- 
grated and consumed by their own activity, and may be seen to de 
mand the perpetual renewal described by Liebig. There are certain 
glands of cellular structure which cast off their terminal cells contain- 
ing the fluid they secrete ; do their work by giving up their own struct- 
ural substance at their peripheral working surface. 

Where, then, is the quicksand? It is here. If muscular and men- 
tal work were done at the expense of the nitrogenous muscular and 
cerebral tissues, the quantity of nitrogen excreted should vary with 
the amount of work done. This was formerly stated to be the case 
without hesitation, as the following passage from Carpenter’s “ Man- 
ual of Physiology” (third edition, 1856, page 256) shows: “ Every 
action of the nervous and muscular systems involves the death and 
decay of a certain amount of the living tissue—as is indicated by the 
appearance of the products of that decay in the excretions.” 

More recent experiments by Fick and Wislicenus, Parkes, Hough- 
ton, Ranke, Voit, Flint, and others, contradict this by showing that 
the waste nitrogen varies with the quantity of nitrogenous food that 
is eaten, but not with the muscular work done. For the details of 
these experiments I must refer the reader to standard modern physio- 


logical treatises, as a description of them would carry me too far away — 
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from my immediate subject. (Dr. Pavy’s “Treatise on Food” has 
an introductory chapter on “The Dynamic Relations of Food,” in 
which this subject is clearly treated in sufficient detail for popular 
reading. ) ; 

It is quite the fashion now to rely upon these later experiments ; 
but, for my own part, Iam by no means satisfied with them—and for 
this reason, that the perspiration from the skin and the vapor from the 
lungs were not examined. It is just these which are greatly increased 
by exercise, and their quantity is very large, especially those from the 
skin, which are threefold, viz., the insensible perspiration, which is 
transpired by the skin as invisible vapor ; the sweat, which is liquid ; 
and the solid particles of exuded cuticle. 

Lavoisier and Seguin long ago made very laborious experiments 
upon themselves in order to determine the amount of the insensible 
perspiration. Seguin inclosed himself in a bag of glazed taffeta, which 
was tied over him with no other opening than a hole corresponding to 
his mouth ; the edges of this hole were glued to his lips with a mixt- 
ure of turpentine and pitch. He carefully weighed himself and the 
bag before and after his inclosure therein. His own loss of weight 
being partly from the lungs and partly from the skin, the amount 
gained by the bag represented the quantity of the latter ; the differ- 
erice between this and the loss of his own weight gave the amount 
exhaled from the lungs. 

He thus found that the largest quantity of insensible exhalation 
from the lungs and skin together amounted to three and a half ounces 
per hour, or five and a quarter pounds per day. The smallest quantity 
was one pound fourteen ounces, and the mean was three pounds eleven 
ounces. Three fourths of this was cutaneous. 

These figures only show the quantity of insensible perspiration dur- 
ing repose. Valentin found that his hourly loss by cutaneous exhala- 
tion while sitting amounted to 32°8 grammes, or rather less than one 
and a quarter ounce. On taking exercise, with an empty stomach, in 
the sun, the hourly loss increased to 89°3 grammes, or nearly three 
times as much. After a meal followed by violent exercise, with the 
temperature of the air at 72° Fahr., it amounted to 132°7 grammes, or 
nearly four and a half times as much as during repose. A robust man, 
taking violent exercise in hot weather, may give off as much as five 


. pounds in an hour. 


The third excretion from the skin, the epithelial or superficial 
scales of the epidermis, is small in weight, but it is solid, and of similar 
composition to gelatine. It should be understood that this increases 
largely with exercise. The practice of sponging and “rubbing down” 
of athletes removes the excess; but I am not aware of any attempt 
that has been made to determine the quantity thus removed. 

Does the skin excrete nitrogenous matter that may be, like urea, 
a product of the degradation or destruction of muscular tissue ? 
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The following passage from Lehmann’s “ Physiological Chemistry,” 
vol. ii, page 389, shows that the skin picks up plenty of nitrogen from 
somewhere : “It has been shown by the experiments of Milly, Jurine, 
Ingenhouss, Spallanzani, Abernethy, Barruel, and Collard di Martign 
that gases, and especially carbonic acid and nitrogen, are likewise 
exhaled with the liquid secretion of the sudoriparous glands. Accord. 
ing to the last-named experimentalist, the ratio between these two 
gases is very variable ; thus, in the gas developed after vegetable 
food, there is a preponderance of carbonic acid, and, after animal food, 
there is an excess of nitrogen. Abernethy found that on an ay 
the collective gas contained rather more than two thirds of carbonic 
acid and rather less than one third of nitrogen.” But it appears that 
less gas is exhaled when there is much liquid perspiration. 

Lehmann’s summary of the experiments of Abernethy, Brunner, 
and Valentin (vol. ii, page 391), gives the amount of hourly exudation, 
under ordinary circumstances, as 50°71 grammes of water, 0°25 of 9 
gramme of carbon, and 0°92 of a gramme of nitrogen. This amounts 
to twenty-one and a half grammes of nitrogen per day in the insensible 
perspiration ; three quarters of an ounce avoirdupois, or as much ni- 
trogen as is contained in four and a half ounces of dried muscle, or 
more than one pound of natural living muscle. 

That the liquid perspiration contains compounds of nitrogen, and 
just such compounds as would result from the degradation of nitroge- 
nous tissue, is unquestionable. As Lehmann says (vol. ii, page 389), 
“the sweat very easily decomposes, and gives rise to the secondary for- 
mation of ammonia.” Simon and Berzelius found salts of ammonia in 
the sweat ; that the ammonia is combined both with hydrochloric acid 
and with organic acids ; that it probably exists as carbonate of ammo- 
nia in alkaline sweat. 

The existence of urea in sweat appears to be uncertain ; some 
chemists assert its presence, others deny it. Favre and Schottin, for 
example, who have both studied the subject very carefully, are at 
direct variance. I suspect that both are right, as its presence or ab- 
sence is variable, and appears to depend on the condition of the sub- 
ject of the experiment. 

Favre describes a special nitrogenous acid which he discovered in 
sweat, and names it hydrotic or sudoric acid. Its composition cor- 
responds, according to his analysis, to the formula C,,H,NO,, 

I have summarized these facts, as they show clearly enough that 
conclusions based on an examination of the quantity of nitrogen ex- 
creted by the kidneys alone (and such is the sole basis of the modern 
theories) are of little or no value in determining whether or not mus- 
cular work is accompanied with degradation of muscular tissue. The 
well-known fact that the total quantity of excretory work done by the 
skin increases with muscular work, while that from the kidneys rather 
diminishes, indicates in the plainest possible manner that an examina- 
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tion of the skin secretion should be primary in connection with this 
question. 

Seeing that this has been entirely neglected, I am justified in ex- 

g, very plainly and positively, my opinion of the worthlessness 
of all the modern research upon which the alleged refutation of Lie- 
big’s theory of the destruction and renewal of living tissue in the 
performance of vital work is based, and my rejection of the modern 
alternative hypothesis concerning the manner in which food supplies 
the material demanded for muscular and mental work. 

I may be accused of rashness and presumption in thus standing 
almost, if not quite, alone in opposition to the overwhelming current 
of modern scientific progress. Such, however, is not the case. It is 
modern scientific fashion, rather than scientific progress, that I op- 
pose. We have too much of this millinery spirit in the scientific world 
just now ; too much eagerness to run after “the last thing out,” and 
assume, with undue readiness, that the “latest researches ” are, of course, 
the best—especially where fashionable physicians are concerned. 


XLIX.—THE MODERN THEORY OF FOOD, 


In my last I summarized Liebig’s theory of the source of vital 
power, and its supposed refutation by modern experiments, but had 
not space to state the substituted theory. I will now endeavor to do 
so, though not without difficulty, nor with satisfactory result, seeing 
that the recent theorists are vague and self-contradictory. All agree 
that vital power or liberated force is obtained at the expense of some 
kind of chemical action of a destructive or oxidizing character, and is, 
therefore, theoretically analogous to the source of power in a steam- 
engine ; but, when they come to the practical question of the demand 
for working fuel or food, they abandon this analogy. 

Pavy says (“Treatise on Food and Dietetics,” page 6): “In the 
liberation of actual force, a complete analogy may be traced between 
the animal system and a steam-engine. Both are media for the con- 
version of latent into actual force. In the animal system, combustible 
material is supplied under the form of the various kinds of food, and 
oxygen is taken in for the process of respiration. From the chemical 
energy due to the combination of these, force is liberated in an active 
state ; and besides manifesting itself as heat, and in other ways pe-. 
culiar to the animal system, is capable of performing mechanical 
work.” In another place (page 59 of the same work), after describing 
Liebig’s view, Dr. Pavy says: “The facts which have been already 
adduced (those described in my last paper) suffice to refute this doc- 
trine. Indeed, it may be considered as abundantly proved that food 
does not require to become organized tissue before it can be rendered 
available for force-production.” On page 81 he says: “ While nitro- 
genous matter may be regarded as forming the essential basis of struet- 


ures possessing active or living properties, the non-nitrogenous prinei- 
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ples may be looked upon as supplying the source of power. The one 
may be spoken of as holding the position of the instrument of acti 
while the other supplies the motive power. Nitrogenous alimen 
matter may, it is true, by oxidation, contribute to the generation of the 
moving force, but, as has been explained, in fulfilling this office there 
is evidence before us to show that it is split up into two distinct por- 
tions, one containing the nitrogen which is eliminated as useless, and q 
residuary non-nitrogenous portion which is retained and utilized tn 
Sorce-production.” 

The italics are mine, for reasons presently to be explained. The fol- 
lowing pages of Pavy’s work contain repetitions and illustrations of 
this attribution of the origin of force to the non-nitrogenous elements 
of food. 

Then we have a statement of the experiments of Joule on the me. 
chanical equivalent of heat, connected with experiments of Frankland 
with the apparatus that is used for determining the calorific value of 
coal, etc., viz., a little tubular furnace charged with a mixture of the 
combustible to be tested, and chlorate of potash (better a mixture of 
chlorate and nitrate). This being placed in a tube, open below, and 
thrust under water, is fired, and gives out all its heat to the surround- 
ing liquid, the rise of temperature of which measures the calorific value 
of the substance. 

From this result is calculated the mechanical work obtainable from 
@ given quantity of different food-materials. That from a gramme is 
given as follows : 


BEIGE U8 bc cd ccce coccccicccccte 27,778 

Starch (arrow-root)........... ..... 11,983 | Units of work, or number of 
inc .00'db 90s ous cnpaveces 10,254 pounds lifted one foot. 
Py no crcccosacdes cove pecs 10,038 


In Dr. Edward Smith’s treatise on “ Food,” the foot-pound equiva- 
lent of each kind of food is specifically stated in such a manner as to 
lead the student to conclude that this represents its actual working 
efficiency as food. Other modern writers represent it in like manner, 

Here, then, comes the bearing of these theories on my subject. A 
practical dietary or menu is demanded, say, for navvies or for ath- 
letes in full work ; another for sedentary people doing little work of 
any kind. 

According to the new theory, the best possible food for the first 
class is fat, butter being superior to lean beef in the proportion of 
14,421 to 2,829 (Smith), beef-fat having nearly eight times the value 
of lean beef. Ten grains of rice give 7,454 foot-pounds of working 
power, while the same quantity of lean beef only 2,829 ; according to 
which one pound of rice should supply as much support to hard work- 
ers as two and one half pounds of beefsteak. None of the modern 
theorists dare to be consistent when dealing with such direct practical 
applications. 
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I might quote a multitude of other palpable inconsistencies of the 
theory, which is so slippery that it can not be firmly grasped. Thus, 
Dr. Pavy (page 403), immediately after describing bacon-fat as “the 
most efficient kind of force-producing material,” and stating that “the 
non-nitrogenous alimentary principles appear to possess a higher die- 
tetic value than the nitrogenous,” tells us that “the performance of 
work may be looked upon as necessitating a proportionate supply of 
nitrogenous alimentary matter,” his reason for this admission being 
that such nitrogenous material is required for the nutrition of the mus- 
cles themselves. 

A pretty tissue of inconsistencies is thus supplied! Non-nitrogenous 
food is the best force-producer—it corresponds to the fuel of the steam- 
engine ; the nitrogenous is necessary only to repairthe machine. Never- 
theless, when force-production is specially demanded, the food required 
is not the force-producer, but the special builder of muscles, the which 
muscles are not used up and renewed in doing the work. 

It must be remembered that the whole of this modern theoretical 
fabric is built upon the experiments which are supposed to show that 
there is no more elimination of nitrogenous matter during hard work 
than during rest. Yet we are told that “the performance of work 
may be looked upon as necessitating a proportionate supply of nitro- 
genous alimentary matter,” and that such material “is split up into 
two distinct portions, one containing the nitrogen, which is eliminated 
as useless.” This thesis is proved by experiments showing (as asserted) 
that such elimination is not so proportioned. 

In short, the modern theory presents us with the following pretty 
paradox: The consumption of nitrogenous food is proportionate to 
work done. The elimination of nitrogen is not proportionate to work 
done. The elimination of nitrogen is proportionate to the consumption 
of nitrogenous food. 

I have tried hard to obtain a rational physiological view of the 
modern theory. When its advocates compare our food to the fuel of 
an engine, and maintain that its combustion directly supplies the mov- 
ing power, what do they mean? 

They can not suppose that the food is thus oxidized as food ; yet 
such is implied. The work can not be done in the stomach, nor in the 
intestinal canal, nor in the mesenteric glands or their outlet, the tho- 
racic duct. After leaving this, the food becomes organized living 
material, the blood being such. The question, therefore, as between 
the new theory and that of Liebig must be whether work is effected 
by the combustion of the blood itself, or the degradation of the working 
tissues, which are fed and renewed by the blood. Although this is so 
obviously the true physiological question, I have not found it thus 
stated. 

Such being the case, the supposed analogy to the steam-engine 
breaks down altogether ; in either case, the food is assimilated, is con- 
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verted into the living material of the animal itself before it does 
work, and therefore it must be the wear and tear of the machine itgelf 
which supplies the working-power. and not that of the food as mere 
fuel-material shoveled directly into the animal furnace. 

I therefore agree with Playfair, who says that the modern theory 
involves a “false analogy of the animal body to a steam-engine,” and 
that “incessant transformation of the acting parts of the animal mg. 
chine forms the condition for its action, while in the case of the steam. 
engine it is the transformation of fuel external to the machine which 
causes it to move.” Pavy says that “ Dr. Playfair, in these utterances, 
must be regarded as writing behind the time.” He may be behind ag 
regards the fashion, but I think he is in advance as regards the truth, 

My readers, therefore, need not be ashamed of clinging to the old. 
fashioned belief that their own bodies are alive throughout, and per. 
form all the operations of working, feeling, thinking, etc., by virtue of 
their own inherent, self-contained vitality, and that in doing this they 
consume their own substance, which has to be perpetually replaced by 
new material, the quality of which depends upon the manner of working, 
and the matter and manner of replacement. We may thus, according 
to our own daily conduct, be building up a better body and a better 
mind, or one that shall be worse than the fair promise of the original 
germ. The course of our own evolution depends upon ourselves, and 
primarily upon the knowledge of our own physical and moral consti- 
tution, and their relations to the external world. Of such knowledge 
even the humble element supplied by “The Chemistry of Cookery” 
is one that can not be safely neglected.— Knowledge. 
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INTERNAL ARRANGEMENT OF TOWN-HOUSES. 


By ROBERT W. EDIS, F. 8S. A. 


OOD planning means not merely the arrangement of a certain 


number of rooms on a certain number of floors, but careful and 


close attention to the general domestic requirements and arrangements — 
of the ordinary householder, and to all smaller details which make up 
the comfort and convenience of the house. It means that every foot — 
of space shall be properly laid out, that there shall be no dark corners, — 
and no inaccessible places, and that every room, closet, and staircase ~ 
shall have ample light and ventilation, and that staircases shall be — 
conveniently arranged, easy, with broad landings, and of sufficient 


width to allow of passing conveniently. 


Each room has to be considered, and its relative proportion and — 
position in the plan. The dining-room, or general eating-room of a 


house, should be so arranged that, although above the kitchen-level, 
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it shall not be at any unreasonable distance, whereby an extra amount 
of carriage of dishes and service is required. 

If it be possible in an ordinary town-house of the first or second 
class, the dining-room should be placed at the back, as it is rarely used 
except at meal-times, and good outlook is not necessary; besides 
which, in summer-time, when it is pleasant to have windows open, 
if the room face a much-used thoroughfare, there is all the unpleasant- 
ness of noise of traffic and constant in-rush of dust ; whereas, if placed 
at the back, provided always the light-area into which the room looks 
be of sufficient size, and lined with glazed bricks, with some slight 
variation in colored lines or panels, with window-boxes filled with 
sweet-smelling flowers or shrubs, there is freedom from noise and dust, 
and the comfort and quiet of the room are considerably enhanced. 

Next the dining-room should, if possible, in every house, be ar- 
ranged a small service-room, with a light service-lift from the base- 
ment, by which a considerable saving of labor will be gained, better 
service, and if, in this room, a small hot plate be fitted up, heated by 
gas, the plates can be brought in hot instead of half cold, as is so fre- 
quently the case. This lift should be taken down in the basement to 
a small china closet or pantry, close to the kitchen, but quite separate, 
so that it may not be made a funnel or shaft up which the smell of 
the kitchen can ascend. If, however, the kitchen be really properly 
ventilated, with plenty of fresh air inlets and extract-shaft over the 
fireplace—that is, immediately over the cooking portion of the kitchen 
—there should be no risk of smell, even if a serving-hatch is made 
direct into the kitchen ; but it is better, if possible, to separate the 
two by a small lobby. If this special service-room can not be pro- 
vided, a small lift may easily be arranged in the buffet, or at one end 
of the dining-room, and this need be only of the lightest description, 
so as to be easily workable by a maid-servant. To the lift, a speaking- 
tube or electric bell, or both, should be attached, and these will not 
only be found convenient at meal-times, but, in sudden emergencies, 
when unbidden and unexpected guests arrive and stay to dinner or 
luncheon, will give an easy means of communication between the mis- 
tress and the cook. It is well to get a service-room on the ground- 
floor, next to the dining-room, if possible, as this can be fitted up with 
sink and cupboards, all useful for washing up and storing away glass — 
and china, and thus avoiding the risk of carrying up and down stairs. 
Naturally, the servant, man or woman, is anxious to save him or her- 
self as many journeys from the basement as possible, and thus fre- 
quently he or she is inclined to overcrowd the trays, to the imminent 
risk of everything on them. 

As a rule, a dining-room must have a central light over the table, 
but this should not be of such a size as to impede the view from either 
end, or to cause an amount of heat on thedeads of those who are sit- 
ting round it. A small light, with a shade made to throw its rays 
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direct upon the table, with—if gas be used—side-brackets next the 


sideboard, and on either side of the mantel-piece, so as to distribute _ 


the light all over the room, and light up the pictures or whatever else 
is upon the walls, is infinitely better than a great blaze over the table, 
neither pleasant nor comfortable to those who have to face its glare, 
and ofttimes unpleasant heat. To avoid all this, it is essential that 
pure fresh air shall be introduced and distributed over the room, to 
take the place of that which necessarily becomes foul and tainted by 
fumes of cooked meats, gas, and the straining of the cubical contents 
of air-supply by a larger number than usual of people using the room, 
If there be no means of providing fresh air, and no means of ex. 
tracting foul air, it follows that, in a very short time, the good air 
originally contained in the room will become tainted, and at last heat- 
ed and foul. 

Stand on a chair in an ordinary London room, about an hour after 
it has been lit up and the dinner commenced, and you will then obtain 
for yourselves some practical knowledge of the suffocating nature of 
the upper stratum of air, and will not wonder that faintness, nausea, 
and headache, are often necessary portions of a dinner-party in an 
improperly ventilated room. 

All this can be cured by providing in, say, each corner a tube, ad- 
justed in proportion to the size and height of the room, for the access 
of fresh air through gratings from the outside wall ; and the current 
and amount of air injected, so to speak, into the room, can be easily 
adjusted by an ordinary butterfly valve, and all dust and soot, and 
other impurities kept back by a piece of fine silk or wet sponge. 
These tubes are often put in much too small, and the size of the out- 
side grating is not considered ; in all cases the size of the tube should 
be proportioned to the cubical contents of the rooms, and the exter- 
nal grating should be, practically, twice the area of that of the tube, 
as the iron-work of the grating, as a rule, diminishes its usefulness in 
ventilating area by about half. 

If it be not possible to arrange for an extract shaft in the ceiling, 
a large-sized ventilator may be put in the flue over the fireplace, pro- 
vided always it be fitted with tale flaps to prevent all back draught; 
but even the introduction of fresh air alone by some such means as 
those I have riamed will make a difference in a few minutes of many 
degrees in the temperature of the room. 

In ordinary houses nothing has struck me as so wanting in thought 
as the general arrangement of the staircase. As a rule, you enter from 
the front door into a narrow passage-way, with perhaps an internal 
screen, with folding-doors which are rarely shut, and immediately 
opposite is the main staircase of the house, so that any one, on enter- 
ing, not only commands the absolute thoroughfare of the house, but 
sees everybody who goes up or comes down, by which privacy is ma 
terially interfered with, and the whole house is made subject to sud: 
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den draughts of cold air, which are driven up the well-hole, as it is 
called, by the opening of the street-door. 

There is no reason why the ordinary narrow entrance should not 
be increased two or three feet, so as to make a moderate-sized hall, in 
which you may have a fireplace, which will help to supply warm, fresh 
air all over the house, and, by a little care in planning, the first flight 
of stairs at least may be screened from view. 

There are now very many good ventilating grates which can be 
so arranged as to provide, with communication from the outside, 
warmed fresh air, and if one of these, of sufficient size, be placed in 
the hall, it will not only help to ventilate it, and to lessen the evils of 
heated and foul air generated by the gaslight, but can be made the 
means of introducing warmed fresh air all over the house. 

The staircase itself, whether it be of wood or stone, should never 
rise more than six and a half inches to each step, and, if possible, a 
landing or resting-place should be arranged every twelve or fifteen 
steps. In ordinary London houses the half-landing is sufficient, but 
all winders are fatal to a good staircase. 

In the hall it is essential to have proper ventilation ; if you shut 
the screen or inner hall doors, as a rule, the air becomes contaminated 
and heated by the gaslights, and the staircase and passages are fed 
with foul instead of fresh air. It is essential, therefore, that a proper 
supply of fresh air should be brought in independent of the door, and 
this can be done by means of a proper ventilating grate, or, if there 
is no fireplace, by a simple ventilating letter-box, or by some such 
arrangement as that which I have suggested for the dining-room ; in 
fact, in every room throughout the house fresh air should be brought 
in, either warmed over hot-water coils, or direct through tubes com- 
municating with the outside, or through some of the best of the now 
numerous ventilating grates, which are made so as to feed the house 
and counteract the evils caused by overcrowding, or by the products 
of combustion of gas or oil-lamps. 

The library may be arranged as a comfortable and quiet apartment 
at the back, while the front space may be devoted to the morning or 
general reception-room, in which all the cheerfulness which the out- 
look into a London street allows can be obtained ; but do not sacrifice 
the entrance and hall entirely to these rooms. Give an extra foot or 
two to the passage-way of the house, and you will not only make it 
more imposing and important, but will add materially to its comfort 
and convenience when you receive guests, and to its healthiness by 
providing a larger shaft for air circulation. 

The basements of London houses are generally so badly arranged 
and ventilated that they add materially to their stuffiness ; for, as a 
matter of course, all foul air is apt to fly upward, and if the base- 
ment be foul, heated, and unhealthy, it forms the practical reservoir 
from which the whole house derives a large amount of its general 
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temperature and tone, and too much care can not, therefore, be taken 
in its proper sanitary arrangement. Above all, in new houses it jg 
important that the whole surface of the ground shall be covered with 
concrete, and that proper damp courses shall be inserted in the walls 
to keep down all damp, with air-bricks for ventilation under all wood 
floors. The basements should be, in every sense, dry and sweet, and 
all passage-floors made absolutely damp-proof, and the latter can best 
be done by putting down Portland cement concrete six or eight 
inches thick, finished off to a fair surface so as to form an even floor, 
and not, as is so often done, with a thin layer or covering of fuss 
cement over the concrete bed, which, by-and-by, is sure to peel off 
and leave a rugged and uneven surface. 

The scullery should, as a rule, form part of the kitchen, where the 
kitchen is not used for servants’ meals and sitting-room, and not be 
shut off, or, if so, only by a low glass screen. It is merely a washing-up 
place, and should be under the immediate supervision of the cook, and 
not, as is so often the case, a small, dark, unpleasant, and ill-ventilated 
hole, in which bad smells are supposed to be allowed. It should be as 
fresh and as sweet as any other portion of the basement. 

Line the whole of the scullery walls and, as far as possible, those 
of the kitchen also, with glazed tiles, so that there be no absorption 
and retention of the smells which must necessarily accrue with the 
ordinary work of this portion of the house ; bring in fresh air, pro- 
vide means for extraction of foul, but do not make a pestilential 
corner. 

I can not too strongly advocate the finishing of all the walls in a 
basement, so far as the working portion of it, and the passages, are 
concerned, with glazed tiles ; they are cleanly, absolutely non-absorb- 
ent, reflect and give light, are easily washed, and tend to make the 
house sweet and healthy. The pantries and larders should be so ar 
ranged that they have continued ingress of fresh air, and should in all 
cases be lined with glazed tiles or bricks, so that the emanations from 
the contents should not be absorbed in distempered walls. 

They can easily be made fresh by bringing in outside air, by means 
of external gratings and tubes, and everything should be done to pro- 
vide a constant draught and sweeping out of the foul air which is nat- 
urally engendered by hanging game and uncooked meat. The shelves 
should be of slate, or, better still, of polished marble, so as to be abso- ~ 
lutely non-absorbent and easily cleaned. 

As in all town-houses, where space is limited, a large portion of the 
rear offices derive their light and air from the small inclosed areas at 
the back, it is of the utmost importance that these areas should be — 
lined with glazed bricks, to keep them as light and as sweet as pos 
sible, and, as the air at the bottom is likely to become stagnant and — 
vitiated, a direct current should be insured up all these small light — 
areas, by means of a large induct shaft built under the basement floor 
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from the front area, so as to provide for constant circulation and change 
of air; this can be done at a very trifling cost, as the shaft may be 
formed of, say, glazed drain-pipes eighteen inches diameter, covered 
at each end with large open gratings made to lift up, so that the shaft 
may occasionally be cleared out. 

In every basement a comfortable room for servants should be pro- 
vided ; some small sitting-room, fitted up with book-shelves and cup- 
boards, and if possible facing the street, so that the workers of the 
house may have some sort of spare room in which they may be at rest 
from their ordinary duties ; for if you want good servants you must 
treat them as ordinary beings like yourselves ; and it is hardly fair to 
leave them for all hours in the heated and not always pleasant atmos- 
phere of the working-rooms. 

I can not too strongly insist upon the necessity of making those 
about us as comfortable as possible ; for I am quite sure that, if we 
provide comfort and health for them, they will be much more capable 
of doing their daily work fairly and acting well by us. Remember 
always that a large proportion of their lives is spent absolutely under- 
ground, and that it is essential that they should have at least one room 
which shall be cheerful, well ventilated, and as pleasant as we can make 
it. Put yourselves in their places, and do as you would be done by, 
and, so far as my experience teaches me, I am morally certain that the 
master or mistress who provides well-lighted apartments for them to 
live and sleep in, will be more certain of keeping good servants, and 
of obtaining good work from them; if they are to be mewed up in 
ill-ventilated, uncomfortable, and unhealthy chambers for the greater 
part of their daily lives, you can hardly expect their work to be prop- 
erly done ; the atmosphere in which they live will enervate them, 
and make them comparatively useless. 

The kitchen department should, as far as is consistent with proper 
and quick service, be shut off from the staircase of the basement, as 
this naturally acts as a funnel up which all smells ascend, so that, 
when the door at the top, which opens into the hall, is open, they 
escape and permeate the whole house ; a swing-door can generally be 
arranged at the bottom of these stairs, provided with one of those 
patent American valve springs which close the door at once without 
allowing it to bang. 

In every house, if possible, a small coal and luggage lift should be 
provided ; in a new house, where there is a back staircase, it may run 
up in the well-hole ; and in any old house it may often be arranged 
outside the back wall, with openings on to the various staircase land- 
ings. 

If attention be paid to these smaller details in house-planning, I 
believe that in many cases the cost of a servant may be saved, for 
every one knows the daily labor in winter-time of carrying up heavy 
scuttles of coals and wood, and the great addition to the work of the 
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house by having constant journeys from the basement to the second 
and third floors. 

Too much care can not possibly be taken in providing the neggs. 
sary conveniences in the way of store-closets near to the kitchen, 
so as to reduce to a minimum the service and labor expenditure jp 
the house ; and in every case proper ventilation is easily obtainable 
by a little forethought on the part of the architect or builder, so that 
each closet and cupboard may be kept sweet and airy ; there should 
be no dark corners in which dust and filth may be allowed to accumy. 
late, but ample light and ventilation everywhere. It is easy to pro. 
vide for a large fresh-air drain or channel from back to front, such ag J 
have named, in every new house, out of which separate ducts may be 
taken to every cupboard or closet; and this main air shaft or duct 
should be continued into the back area, or lighting space for the back 
rooms, so that a constant draught shall be caused, and the air not al. 
lowed for a moment to stagnate. 

The back areas are often of necessity made small, and if unpro. 
vided by some arrangement such as I have described, by which a con. 
stant change of air is enforced, the lower portion becomes absolutely 
foul and unwholesome, and any air drawn from it for ventilation is 
practically worse than useless. i 

In Professor Kerr’s book on the planning of country-houses, he lays 
great stress on comfort as an essential element. Now, this means 
good constructive care in the arrangement of the different portions 
of the house; all proper and requisite conveniences, light, warmth, 
and good ventilation everywhere ; freedom from damp and smells, no 
smoky chimneys, and no badly-constructed floors, through which noise 
from above or below may be readily heard. If these essentials are 
not properly looked after, the finest design, the most useful decora- 
tion, the most graceful art, all go for nothing, for common-sense 
people are apt to appreciate the mere material comfort and conven- 
ience of the house much more than the art-work in the external eleya- 
tion, or in the internal decoration of their rooms. 

I do not propose to enter upon the question of drains or sewage 
ventilation, as this subject has been treated by many more able lect- 
urers than myself in these rooms, who have made it their special 
study, and I would only propose very briefly to refer to it. I can only 
insist upon every closet being thoroughly ventilated, upon all sink- 
wastes being cut off from the main sewer, and upon all drains which 
must perforce be carried through the house being laid and bedded in 
concrete, with man-holes at each end, to sweep them clean from end to 


end if necessary, for proper traps cutting off all drains directly from 


the main sewer; that all sink-wastes empty clear over proper traps, 


and to avoid everywhere any connection with the main drains, where — 


by sewer-gas can in any way be brought into the house. 


All closets and bath-rooms should, if possible, be lined with tilesor 
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some equally non-absorbent material, for, unless this done, they soon 
become stuffy and unpleasant. 

The drawing-rooms of the house should naturally be made as cheer- 
ful as possible, and doors arranged so as to allow for the proper circu- 
lation of your guests when the rooms are crowded. 

The arrangement of windows and fireplaces should be carefully 
studied, so as to allow of sufficient wall-space for furniture, and in 
these rooms bay and recessed windows and cozy nooks will help to 
make them more liveable and comfortable, whether for the ordinary 
occupants, or on occasions when you receive your friends, 

As a rule, I think two fireplaces are a mistake, unless the rooms be 
absolutely divided by doors or portiéres, as, when only one fire is alight, 
there is a tendency for it to act as a pump, and to draw down smoke 
through the other. 

If the room be very long, a small coil of pipes, taken off the hot- 
water service, may generally be arranged under the back window, over 
which fresh air may enter for ventilation. 

Street houses are more or less, by the limited nature of the ground 
on which they stand, bound to be very similar in plan ; but they can 
all be materially improved by a careful study of the wants and require- 
ments of the ordinary householder, and by a proper regard and atten- 
tion to all the smaller conveniences which practically render the house 
comfortable or the reverse. 

As a general rule, bedrooms are often very badly arranged ; either 
the wall-space is planned so that the bed must be placed immedi- 
ately opposite the light, or in a thorough draught between the door 
and fireplace. I am inclined to think that the modern system of ar- 
rangement in French bedrooms might with advantage be more fre- 
quently carried out in town-houses, and that the rooms might be made 
suitable for the double purpose of private sitting as well as bedrooms. 
In a house in which there are several grown-up sons and daughters, it 
will be evident that some such arrangement will commend itself, so 
that each may have a private working-room, for writing or studying, 
apart from the general living-rooms of the house. The bedroom may 
often, therefore, be divided up so as to form at one end—that farthest 
from the window—recesses for bed and washing-closet, which can be 
screened off in the daytime by a curtain, and the rest of the room fitted 
up as a sitting-room, wherein the occupant may receive his or her own 
more intimate friends if need be. 

The dressing-rooms are often made much too small. They should 
be of sufficient size to hold a bed if requisite, so that it may be used 
on occasions when, let us say, the master of the house comes home 
late, and does not want to disturb the wife of his bosom in the small 
hours of the morning; or when sickness is in the house, the room can 
be used for a nurse; or if the master of the house be a professional 
man, afflicted occasionally with sleeplessness, he would often like to 
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take up his work, instead of tossing about for hours, or lying restlegs, 
and tortured with all the troubles which seemingly come in upon him 
on such occasions. 

The nurseries of a house should be cheerful, well lighted, and wey 
ventilated, and made to open into each other, so that at night-time the 
door may be left open, and the air space made as large as possible. A 
small pantry or scullery should be fitted up on the same floor, with 
sink and ample closets or cupboards for crockery and toys, and, if pos. 
sible, a water-closet and bath-room close adjoining. 

The servants’ rooms should be made as healthy and convenient as 
any other rooms in the house, well lighted, and, being in part in the 
roof, care should be taken in all new houses to protect them from un. 
due heat and cold by means of boarding and slates, by overlaying the 
former with battens, on which the slates are hung, so that, as far as 
practicable, the rooms may not be rendered hot and close in summer, 
or icy cold in winter. All these precautions can easily be taken in the 
building of a new house without any great additional cost, and will 
amply repay the extra outlay by the increased comfort and healthiness 
of the house. 

Somewhere on the top floor a lumber-room should be provided, 
lighted from the roof, and this should be boarded all round, so as to 
prevent the damage which is often caused in plastered rooms by the 
boxes being placed roughly against the walls. A cistern-room is also 
essential in every well-found house, boarded in to keep it clean and 
free from dust and filth, which would be sure to foul the water ; top- 
lighted, so as to enable the cisterns to be examined and frequently 
cleaned out, and from this room access might be had to the outside of 
the roof. 

As far as practicable, all water-pipes, hot and cold, should be run 
up together, properly labeled and easy to be got at, in a chase or 
recess which should be cased over and closed with screws. The hot- 
water pipes, if properly felted in, would contain a sufficient amount 
of heat, long after the kitchen fire is out, to keep the space, even if 
next to an outside wall, well above freezing-point. 

The bell-wires should all be laid in zinc tubing, the gas-pipes 
always iron, and not what is called composition, and in no case should 
any pipe of any kind be rendered inaccessible by being buried in some 
remote corner, or in the plaster-work of the rooms. The ordinary 
plumber and gas-fitter takes no heed of how his pipes go, and what 
happens to them after he has fixed them in their places ; his anxiety 
seems to be to carry them by the shortest possible way to the points 
at which they are to be used, and, unless carefully looked after, you 
may be tolerably certain that they will be so hidden away that, in case 
of accident, you will have to pull up half the floors of your house, or 
knock about a good many of your walls, to discover any leakage, es 


pecially if it be in a gas-pipe. 
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Fire risk rarely enters the head of any builder, and he is content 


‘ to leave the upper floors to be cut off by the burning of the wooden 


attic stairs, and allow the occupants to be slowly grilled or suffocated, 
that is, so far as any means of escape shall have been provided by 
him. In all high street houses ready access should be made at various 
points in the attic story to the roof, and iron ladders fixed against the 
party walls, so as to enable the occupants to get readily away. This 
has its objections, of course, as enabling thieves to pass from an empty 
house to any of those in the same block ; but good trap-doors, well 
bolted and lined with iron, would practically keep them out, or at least 
they would make noise enough in their attempt to open them to make 
themselves heard when the house was occupied by the family. 

Speaking-tubes should be put up in every house, or at all events 
one communicating on every floor, for it is quite easy to establish a 
simple code of signals by which one whistle calls the down-stairs serv- 
ants, and two for those on the nursery-floors. In this manner the 
constant running up and down stairs to answer bells, and then to bring 
what is wanted perhaps up many flights of stairs, is avoided. 

As Emerson says truly, in one of his essays : “Take off all the roofs 
from street to street, and we shall seldom find the temple of any higher 
god than prudence. The progress of domestic living has been in clean- 
liness, in ventilation, in health, in decorum, in countless means and acts 
of comfort, in the concentration of all the utilities of every clime in 
each house. . . . The houses of the rich are confectioners’ shops, where 
we get sweetmeats and wine ; the houses of the poor are imitations of 
these to the extent of their ability.” Avoid all such imitations ; let 
our houses be fitted for every-day wants, for every-day requirements ; 
let them above all be clean, be comfortable, be healthy ; let there be 
no unfound skeletons, no tangles that are not unraveled ; open up the 
doors, let light and air in upon the skeletons, search them out ; make 
the houses you live in pure from end to end, and depend upon it you 
will have less disease of mind or body, less worry, less enervation, 
unless you agree with the Scriptural statement that ‘‘ Ahithophel set 
his house in order and hanged himself.” One would have expected 
him to hang himself because his house was not set in order. 

Remember always that the healthiness, the comfort, and the pleas- 
ant and artistic arrangement of your houses mean the healthiness, the 
education, and the bodily and mental soundness of your children.— 
From a Lecture before the Society of Arts. 
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SKETCH OF PROFESSOR JOHN TROWBRIDGE. 


ya aay ng TROWBRIDGE is the son of a physician, and was 

born in Boston in 1843. He prepared for Harvard University q 
at the Boston Latin School, but did not join the Freshman class, He 
entered the Lawrence Scientific School, from which he was graduated 
in 1866. He was tutor in the Scientific School for the two years guo. 
ceeding his graduation, and was appointed Assistant Professor of 
Physics in the Massachusetts Institute of Technology in 1868, Jp 
1870 he was called to Harvard University as Assistant Professor of 
Physics to establish a laboratory course of instruction. He obtained 
the degree of Doctor of Science from Harvard in 1873. For the past 
six years he has been Professor of Experimental Physics in the uni. 
versity. 

The descent and early education of scientific men have lately be- 
come the subject of investigation by Galton. None of the ancestors 
of Professor Trowbridge evinced any scientific tastes, although there 
were several who had strong literary tastes and also legal ability, 
Professor Trowbridge’s father, believing in the adage of Bacon, that 
a boy, if given the range of a library, will select the food most suit. 
able to his tastes, provided him liberally with books, but not with in- 
structors ; and, being fond of art himself, stimulated a certain fond- 
ness for drawing in the child. The consequence of this training was 
that, when the boy at the age of fourteen or fifteen entered the public 
schools, he had a large amount of desultory information in literature 
and a facility for drawing, but no systematic training in languages or 
in mathematics. While, however, many of his comrades who had 
been carefully trained in schools from an early age grew tired of in- 
tellectual effort, he came to the subjects of mathematics and the sci- 
ences with a certain freshness which might not have survived too 
much school-culture at an early age. His strong taste for art made 
his friends predict an artistic career as the only one suitable for him, 
His graduation at the Lawrence Scientific School with the degree of 
Summa cum Laude, and the evidence of strong mathematical tastes, 
determined his future career. 

When Professor Trowbridge came to the university in 1870 asa 
teacher, the subject of physics was taught merely by lectures and reci- \ 
tations. He immediately secured a small room and fitted it upasa 
physical laboratory. From this small beginning arose, through his con — 
stant endeavor, the Jefferson Physical Laboratory, which is the largest 
laboratory of the kind at present in America. In order to secure this — 
great means for advancing the study of physical science in the unk — 
versity, Professor Trowbridge has given his best efforts for the past 
ten years in the direction of personal solicitation, and by publishing ia” 
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yarious journals, and also in pamphlet form, papers upon the necessity 
of'an adequate recognition of the importance of a well-equipped phys- 
ical laboratory at Harvard University. 

He was editor for two years of the “ Annual of Scientific Discov- 
ery,” published by Gould & Lincoln, of Boston—a publication which 
was a pioneer in the effort to make the results of science available to 
the general reader. 

The first scientific paper of Professor Trowbridge was upon a new 
form of galvanometer, which he entitled the “Cosine Galvanometer.” 
Before the invention of this instrument the tangent galvanometer and 
the sine galvanometer were the only forms of galvanometer known in 
scientific literature. The cosine galvanometer, which made use of 
the principle of a vertical coil, movable about a horizontal axis, gave 
an additional adaptation, and affords a convenient method of meas- 
uring strong electrical currents. His next paper was upon animal elec- 
tricity. The result of long investigation had deepened in him the con- 
viction that the observations of Du Bois-Reymond had not established 
the existence of so-called muscular electrical currents. The operation 
of detaching a muscle from its position and examining its electrical 
condition by means of a galvanometer must result in experimental 
errors which have hitherto masked any electrical currents due to the 
generation of electricity in the muscle itself. It is true that the tor- 
pedo and few electrical fishes can generate electricity; but in these 
animals certain organs for the generation of this electricity have been 
discovered, and this is not true of the ordinary muscle. The effects 
observed are due to the contact of the so-called non-polarizable elec- 
trodes with fresh muscular tissue ; in other words, to the fact that the 
so-called muscular electrical currents had their seat in the contact be- 
tween the electrodes and the fluids of the fresh muscle. These results, 
being in opposition to the belief of the leading German physiologists, 
were not accepted. Since the publication of Professor Trowbridge’s 
paper, however, prominent German physiologists have taken the same 
view. He was one of the first to measure the relative efficiency of 
various forms of dynamo-electric machines. His experiments were 
conducted at the United States Torpedo-Station at Newport, Rhode 
Island. For this purpose he invented a new form of electrical dyna- 
mometer, which enabled one to measure the strongest electrical cur- 
rent without subdividing it. 

In the course of this investigation, being struck with the large 
amount of heat developed by the reversals of magnetism in the core 
of an electro-magnet, he undertook a separate investigation together 
with the chemist of the Torpedo-Station, Mr. Walter N. Hill, upon 
the amount of this heating, in a great variety of steels of different 
composition, in the hope of arriving at a practical method of testing 
the composition of steel. The results of the investigation tend to 
strengthen the general belief that the heat due to the reversal of mag- 
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netism must be attributed to induced currents in the iron or 5 
rather than to reversals of magnetism in molecular magnets, A later 
investigation upon the same subject tends to confirm the above result, 

Among the instruments invented by Professor Trowbridge may be 
mentioned a new form of induction-coil, in which the primary coils are 
employed, and two induction-coils, the poles of the electro-magnets 
being connected by thin plates of iron. The spark produced from this 
combination by a mechanical break has great heating effect. 

The active duties of a college professor leave little time for cop. 
tinued systematic investigation. A new era, however, is dawning in 
university education in America, and the college professor who shows 
ability for scientific investigation will undoubtedly be relieved of the 
yearly teaching of immature minds and be left free to devote himself 
to graduate students, to research, and to the general supervision of his 
department, rather than to the daily drill which should be left to 
trained assistants. Notwithstanding his full duties as a professor, 
Professor Trowbridge has published each year various investigations 
from the Physical Laboratory of Harvard University, which up to 
the present time has consisted of merely one room, inadequately 
fitted up for scientific work. In these investigations he has been 
often assisted by students. Among his researches are papers on the 
conveyance of heat by the electrical current in various metals, par- 
ticularly in nickel ; a paper written in association with Mr. C. B, 
Penrose, on the availability of a thermal junction for measuring very 
low temperatures ; on the formation of vortex-rings in liquids, and 
an interpretation of the mathematical formule relating to vorter- 
rings in water ; a paper by himself and Mr. Penrose, on the propa- 
gation of heat at right angles to,and in the direction of, the lines 
of magnetic force ; a study of the effect of displacement of the com- 
pass in the Helmholtz’s form of Gaugain galvanometer ; a paper on 
the cause of the disturbances heard on telephone-lines, in which it 
was shown that a large part of their disturbances is due to the bat- 
tery—earth. A survey of the country about Cambridge showed that 
the time-signals of the Harvard College Observatory were transmitted 
through the earth over a great extent of territory. This survey sug- 
gested to Professor Trowbridge the possibility of telegraphing across 
large bodies of water without a wire. Mr. Preece, of the London 
telegraphic system, acting upon the suggestion of Professor Trow- 
bridge, succeeded in transmitting telegraphic signals from Southamp- 
ton to the Isle of Wight, without a wire. Professor Trowbridge has 
also published various papers on thermo-electricity, a subject which 
has occupied his thoughts for many years. 

The condition of the teaching of physics in the secondary schools 
having been brought to his attention by the want of preparation in 
this subject of students who present themselves for entrance to the 
university, Professor Trowbridge has prepared a treatise on expert 
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mental physics, entitled “The New Physics,” in which modern views 
of the great subject of physics are inculcated through the means of 
elementary laboratory work. He has also contributed various essays 
to the “ Atlantic Monthly,” one of which, entitled “The Dream of 
Life,” is an argument, ad hominem, in favor of the option of scien- 
tific studies by students who desire to enter the university without 
Greek. His contributions to “The Popular Science Monthly ” treat 
of various subjects, among which may be mentioned: “Science from 
the Pulpit” ; “On the Teaching of Physics in the Secondary Schools” ; 
“Qn the Use of Electric Lights for Steamships.” In the latter paper, 
Professor Trowbridge advocated the use of the electric light for a 
head-light. Practical navigators, however, assert that such light is 
not to be recommended, for its dazzling glare confuses the eyes of the 
steersmen of approaching vessels. 

His address before the American Association for the Advancement 
of Science was upon the question, “ What is Electricity?” and, in 
reading it, one can discover the directions in which the author has 
investigated.* The life of an investigator is an arduous one ; but few 
of the ideas which take months to investigate give what are called 
positive results. Faraday, it is true, gave to the world the history of 
both his successful experiments and his unsuccessful ones. It is not 
the custom, however, of later physicists to do this. Scientific litera- 
ture is already voluminous, and this reticence of scientific men is per- 
haps a boon to those who desire to look up any subject. With the 
increased facilities which the new laboratory at Cambridge will give, 
Professor Trowbridge enters upon a fresh scientific career in the prime 
of life, and there is reason to hope that many positive results to science 
will accrue from his future labors. 

He is a member of the American Academy of Arts and Sciences, 
of which he was secretary from 1879 to 1884 ; he is also a member of 
the National Academy of Sciences. He is one of the editors of the 
“American Journal of Science.” He was a member of the Interna- 
tional Congress of Electricians which met in Paris, in 1883, and of the 
United States Congress of Electricians which met in Philadelphia last 
October. He was also one of the Vice-Presidents of the American As- 
sociation for the Advancement of Science for 1884, at the Philadelphia 
meeting. 

* See “The Popular Science Monthly ” for November, 1884. 
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CAUSES OF THE OHIO FLOODS. 
Mesers, Editors : 

N the November issue of your valuable 

“Monthly” I have read with much 
pleasure and profit Mr. S. W. Powell’s arti- 
cle entitled “ Drowning the Torrent in Vege- 
tation”; and, in closing, he writes, “In 
the recent Ohio floods the States which suf- 
fered most—Ohio, Indiana, and Illinois— 
were not those where most of the deforest- 
ing was done which caused the floods.” 

While I heartily agree with him that the 
removal of our forests adds largely to the 
destructiveness of the floods, yet I do not 

with him that to that cause can be at- 

the greater portion of their de- 

structiveness, and especially in Western 

Pennsylvania and Ohio, where the larger 

portion of the water came from that did the 

damage in Cincinnati and the Ohio Valley 
above. 

My theory is, that the increasing destruc- 
tiveness of the floods in the Ohio and Mis- 
sissippi Valleys is mainly due to the rapid 
increase of tile-drainage throughout Penn- 
sylvania and Ohio, and in small portions of 
West Virginia, and the entire country 
drained by the Ohio and Mississippi Rivers 
and their tributaries. 

The facts are, that the increase of de- 
structiveness of the floods in the Ohio Val- 

has been in a ratio corresponding with 
the increase of tile-drainage—as near as the 
statistics obtainable concerning the latter 
will show. 

It is not the writer’s purpose to discuss 
the matter at any length in this letter, but 
merely to call the attention of the reader to 
its probable truth or falsity. 

t is a well-known fact that a goodly 
portion of the land lying between the Alle- 
ghany Mountains and a line drawn north 
and south through Dakota, Kansas, and Ne- 
braska, and bounded on the south by West 
Virginia, Kentucky, and Arkansas, is more 
or of a swampy nature, retaining the 
water as it falls—somewhat as a sponge 
would—and has, until very recently, been 
left in its natural state. 

The rapid increase of population of the 

has caused an i demand 
for land, and, taken in connection with the 
improved machinery for making tile having 
reduced the price of tile to a mere nominal 
figure, has caused farmers to improve their 
damp and swamp lands, as well as much up- 
I land, by tile-drainage. 

effect of this has been to cause the 
water from melting snow and rain-storms 
to immediately discharge itself into the 
water-courses ; whereas formerly from these 





swampy lands it ran off very slowly, and 
the same volume of water, that wi tile. 
drains is discharged now in twenty-four to 
forty-eight hours, originally took from sey. 
enty-two to one hundred and twenty hours 
to discharge. 

The best statistics obtainable show that 
tile-drainage has doubled since 1878, and 
will undoubtedly continue to increase v 
rapidly, because it has been found to prove 
advantageous to all lands, and I am ip. 
formed that there is one farmer in this 
State who has, during the year 1884, laid 
upward of eleven miles of tile-drains upon 
his farms. 

The writer predicts that but few years 
will pass before several of the lower streets 
of Cincinnati will be abandoned to the 
and that many towns along the valleys will 
also be partially swept away and not rebuilt, 

The only things which will prevent this 
will be slight rainfalls and very gradual 
thawing of the snow, whenever the latter 
falls to an extent to produce an amount of 
water that will cause a flood. 

Farmers will not stop laying tile, because 
they have found it to be a paying invest. 
ment, rendering swamp-lands tillable, and 
increasing the yield and sureness of 
upon the upland, as well as rendering it 
much more easy of cultivation. 
ly, it looks to us as though the dwellers in 
the “ bottoms ” must go. 

Yours truly, James F. Scare, 
Hicuiaxp Park, [Lirnow, November 22, 1884, 





DO ANIMALS FORETELL THE WEATHER? 
Messrs. Editors: 

Ir may be of interest to state thet our 
severe winter in this locality has been as 
unexpected and unprepared for by our small 
four -footed friends the musk -rats as by 
the human population. For many years 
our weather-wise people have based their 
predictions of severe or open winters on 
the manner in which the musk-rats built 
their houses. Last fall’s indications were 
for a mild season, as the houses were ex- 
ceptionally light and unsubstantial. Now 
the poor rats are suffering for their lack 
of foresight, and run about in the da’ 
seemingly bewildered and dazed by the ex- 
treme cold, and fall easy victims to the small 
boys, who capture them with little trouble. 

I have never been a believer in the su- 
perior knowledge of animals in foretelling 
weather, and this curroborates my ideas up- 
on the subject. Respectfully, 

E. C. 


Manpisox, Wisconsm, February 19, 1885, 
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MEDICAL EXPERT TESTIMONY. 
Messrs. Editors : 

Rerserive to Dr. Hamilton’s excellent 
article on “ Medical Expert Testimony” in 
the March “Science Monthly,” I am re- 
minded of a very amusing incident report- 
ed in the “Daily Register” of this city a 
few months since. A negligence case was 
on trial in one of our courts. A physi- 
cian was called as an expert, who testified 
that the plaintiff was suffering from the 
remote effects of an injury to the vaso- 
motor system of,nerves, and would in time 
become insané, ipbeing cross-examined with 
some severity, the doctor was asked, among 
other things, ¢oncerning his familiarity with 
Gross, “On the Recent and Remote Effects 
of Head- Injuries”; Lanery, “On Injuries 
of the Head”; Zehmayer, “On the Sub- 
sequent Effects of Nervous Shock”; and 
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Carson, on “The Surgery of the Head,” 
and he testified that he had read these 
books, and his library contained them all, 
The opposing counsel called to the wit- 
ness-stand a clerk from his office, who testi- 
fied that the works above named were ficti- 
tious, and the titles were invented by him 
to expose the doctor’s ignorance! In addi- 
tion to Dr. Hamilton’s very logical protest 
inst the proposed appointment of a board 
of experts to be used on all occasions like a 
court crier or interpreter, I know of no more 
forcible protest than the above incident. 
These pedantic “experts” would be the 
only physicians who could afford to accept 
the position for its slender emolument, and 
men of Dr. Hamilton’s caliber, who are the 
only men who ever should be called, would 
be wholly excluded! A. W. GiEason. 


New York, February 20, 1885. 
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PROGRESS AT HARVARD. 
ARVARD UNIVERSITY is to be 
congratulated on its leadership 

in the important work of liberalizing 
the traditional college education. It 
has ended—or is on the way to ending— 
the narrow and “intolerant policy of 
forcing upon all its students an old 
study not required by them, and the 
imperfect general acquisition of which 
has become a reproach to the institu- 
tion, and the standing scandal of col- 
lege education. Harvard has at last 
begun in earnest the work of putting 
Greek where it properly belongs, on 
the same basis as other studies. She has 
divested it of its arrogant claims, with- 
drawn the compulsion that has so long 
given it factitious consideration, and 
left it to be taken up and pursued like 
other subjects by those who value it. 
This is called waging war against the 
noble study of Greek; desecrating clas- 
sical ideals, and destroying liberal edu- 
cation, It is quite the reverse. It is 
giving freedom to Greek ; it is putting 
classies on their rightful foundation, and 
giving to education the liberality of 
greater liberty. But there is wailing 
in the classical camp. The newspapers 








are talking of the “ fall of Greek,” of 
“perilous experiments,” of “ moment- 
ous revolutions” and the sordid en- 
croachments of the money-making spir- 
it! And what has happened? Why, 
Harvard University has consented to 
accept of its candidates for admission 
a certain thorough and well-defined 
preparation in physics in place of the 
Greek formerly exacted. This is surely 
moderate, for they are not “ fanatical 
iconoclasts” who have carried this re- 
form to its present result in Harvard 
University. It is not true that this 
venerable institution has got on a use- 
ful-knowledge rampage and ordered all 
its dead-language books to be thrown 
into Boston Harbor. Those who desire 
to study Greek can still do so, but, by 
leaving it upon this basis, if there are 
fewer Greek stadents they are certain 
to be better ones. One would think 
that this consideration would weigh 
with the classicists, and that they would 
not distress themselves because their 
favorite study is to be elevated and 
yield more creditable results in the 
future. But, if they will be miserable 
over such a manifest step of improve- 
ment in dealing with their own subject, 
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we can not help it. Our ground of sat- 
isfaction is, that a formidable obstacle 
to the study of science has been got out 
of the way in an influential university, 
and that now it will be a good deal 
easier for other collegiate institutions 
to do the same thing. 





THE SCYLLA AND CHARYBDIS OF 
ADMINISTRATION. 

Mr. Freperic Harrison was perhaps 
not very far wrong when he spoke the 
other day of the position of compara- 
tive isolation which Mr. Spencer occu- 
pies, so far as his views on the proper 
sphere of government are concerned. 
There is probably no living philoso- 
pher, not the mere mouth-piece of a sect 
or school, whose general philosophical 
views command as wide assent as those 
of Mr. Spencer, but multitudes, who 
are willing to follow him when he dis- 
courses of evolution and of the rela- 
tivity of knowledge, hold back when 
they are asked to accept the applica- 
tion which he makes of his general 
principles to practical questions of gov- 
ernment. If, however, Mr. Spencer’s 
philosophy rests on a sound foundation, 
as sO many are prepared to admit, and 
if his views on the conditions of po- 
litical and social well-being are legi- 
timately deduced from the cardinal 
principles of that philosophy, then 
sooner or later the world must accept 
them or—suffer the consequences of 
rebellion against the tcachings of right 
reason. Mr. Spencer can afford to wait 
for his vindication better, perhaps, than 
the world can afford to wait to adopt 
the plan of political salvation which he 
points out. 

It may help to clear up the subject 
a little if we endeavor to show what 
the actual condition of things is, and 
what are the difficulties with which 
government, in the present unduly- 
comprehensive sense of the term, has 
to contend, We speak in the heading 
of this article of “the Scylla and 
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Charybdis of administration,” By 
Scylla we wish to signify the “ spoils 
system,” that under which the public 
offices are bartered for party services: 
by “Charybdis” we understand Ra 
reaucracy. Mr. Spencer says, “Steer 
away from both of these devouring 
monsters, by reducing the functions of 
government to a mere fraction of what 
they now are”; but the advice is not 


heeded. Our modern statesmen make 


straight for one or another of these 
sources of danger, or else try to steer 
between them—an experiment which 
generally results in damage from both 
sides, 

The “spoils system” is too well 
known in this country to need much 
description. It consists essentially in 
making the hope of office, or of con- 
trol in connection with the disposal of 
office, the mainspring of all political 
effort. What kind of political class 
this system tends to breed we know 
only too well. The type is the same, 
from the bar-room rowdy who trusts 
to his usefulness at election-times to 
secure him immunity from punishment 
when arraigned for assault or murder, 
up to the millionaire who buys himself 
a seat in the Senate. We seo repre- 
sentatives of the system hanging round 
our city balls, waiting for their share 
of plunder, and meanwhile defiling 
rooms which ought to represent the de- 
cency and order of a great community 
with their rude and unsavory habita 
We see them in the lobbyists and the 
pension agents, the men who advertise 
to procure situations for money, and all 
the other harpies that congregate at 
our national and State capitals. We 
see them in those members of Congress, 
not a few, whose whole idea of states- 
manship is to watch, in the interest of 
their several localities, the progress of 
appropriation bills. We see them in 
influential journalists who make no ef- 
fort to conceal the rage and scorn with 
which they are inspired by the very 
idea that office should be bestowed 
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otherwise than as a reward of political 
services. One of these, a year or so 
ago, bluntly expressed his innermost 
thought on the subject by saying that 
the effect of such civil-service reform 
as the Pendleton bill aimed at was to 
leave nothing for political ambition 
but—we must be pardoned if we quote 
the words exactly as given by the ener- 

tic editor—“ a damned barren ideal- 
ity.” Another editor, not less energetic 
or able, sums up his objections to the 
present civil-service reform movement 
by calling it “ pot-hook reform,” hold- 
ing it apparently beneath the dignity of 
a spoilsman to know anything about 
pot-hooks, or any other elements of a 
decent education. Enough that he 
should have known how to drum up a 
score of votes on election-day. 

We see the results of the system, 
further, in the extreme inefficiency of 
legislation upon matters of national as 
opposed to matters of local conse- 
quence. An appropriation bill can al- 
ways be put through. There are never 
wanting hands to roll that particular 
chariot along. Everybody seems to 
understand voting money. Everybody, 
with few exceptions, is ready to echo 
the cant phrases, the bogus formulas, 
about the importance of having the 
national Government represented in re- 
mote localities by costly public build- 
ings, and extravagant mail services, 
Wherever a contract can be scented, it 
is easy to excite interest; but, when it 
is a simple matter affecting the national 
credit, the improvement of extradition 
treaties, the acquitting of a debt, the 
regulation of the consular service, the 
investigation of frauds on the republic, 
the case is very different; then it 
seems as if nobody could do anything, 
and matters are laid over from year to 
year. Anything more abortive or in- 
ane than a discussion on the tariff no- 
body could imagine. The advantage 
generally rests with the men who want 
high taxation, for the simple reason 
that they know what they want, and 
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show an admirable consistency of pur- 
pose in laying burdens on the country 
at large for the benefit of themselves 
and their friends. The name this kind 
of thing goes by, strange to say, is not 
“plunder,” but “protection.” Until, 
however, those who believe in free 
trade have the courage to say so, the 
plunderers, who never lack for audaci- 
ty, will have the best of it. 

What the demands of the spoils 
system are upon the energies of cabi- 
net ministers and others who ought to 
be attending to important duties, for 
which they are paid by the public, need 
hardly be dwelt upon. Those who have 
most experience in such matters will 
not contradict us if we say that three 
fourths of the time, and a larger pro- 
portion still of the energy of the heads 
of departments, are taken up, in one 
way or another, with questions of 
patronage, and that only the residue 
goes to considering how the public 
business can best be done. The office- 
seekers were a greater terror to Abra- 
ham Lincoln than the Southern armies, 
and, if the whole truth were known, it 
would be found that many a man has 
been hounded by them into his grave. 
Guiteau was but an extreme example 
of the audacity and shamelessness of 
the tribe. All the intermediate grades 
are kept full, and probably men are 
now known to the heads of the execu- 
tive, not less impudent than Guiteau, 
though, happily, lacking his murderous 
fanaticism. 

That relief should be sought from 
the terrors and horrors of the spoils 
system, in what is known as civil-serv- 
ice reform, is not surprising; and yet 
some of the arguments of those who 
oppose such reform are not without 
weight. They say that it is not desir- 
able to form an official class; that it is 
not desirable to introduce into this coun- 
try the stereotyped methods and the 
deadly routine of European officialism. 
They say that, where bureaucracy has 
thoroughly established itself, the office- 
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holder has great difficulty in realizing 
that the country was not created for 
him to govern and regulate; that he is 
a servant of the public is not in all his 
thoughts. Thay say that when men 
are virtually irremovable, save for 
gross misconduct, they generally be- 
come sluggish in the performance of 
their duties, and that in the higher 
officials this sluggishness becomes rank 
obstruction. They point to such an 
institution as the English post-office, 
which, during the régime of Rowland 
Hill, a man who was forced on it from 
without, exhibited a great degree of 
life and energy, but which, under his 
successors, shows the bureaucratic spirit 
in perfection, and is becoming as noted 
for its dullness and lethargy as once 
it was for intelligence and the spirit 
of progress. They say: Carry out the 
examination system consistently, apply 
it, as is done in England, to all branches 
and grades of the public service, and 
we shall in due time have here, not a 
flexible and self-adapting governmental 
machine such as we need, and as, to 
some extent, we have at present, but a 
vast and comprehensive mandarinism 
existing apart from, and (with the most 
benevolent purposes no doubt) presid- 
ing over our national life. They point 
to the intolerable airs which the official 
classes give themselves in most Euro- 
pean countries—airs implying a defi- 
nitely established superiority on the 
part of messieurs the functionaries over 
the citizens with whom they come into 
contact. They add that, however great 
an evil office-seeking may be to-day, it 
is after all confined to a small percent- 
age of the people, those who, by reason 
of the political services rendered by 
themselves or their friends, conceive 
themselves entitled to some considera- 
tion in the distribution of patronage; 
whereas if commissioners and examin- 
ers are employed to perambulate the 
country, advertising the public service 
more or less in every city, town, and 
hamlet, the number of those whose 
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minds will be more or less unsettled by 
the thought of perchance obtaining 9 
government situation will be vastly 
greater. In such terrible colors is the 
Charybdis of bureaucracy painted by 
men who, for their own part, have no 
dread of the Scylla of the spoils system, 

Well, the picture they draw is not 
very unlike the reality. We have as 
yet in this republic but a partial megs- 
ure of so-called civil-service reform; 
but, if the time should ever come that 
the English system should be adopted 
in its entirety, there can be no question 
that, in the course of half a generation, 
we should have among us an officia) 
class such as we do not wish to see— 
men to whom the traditions and usages 
of their several departments would be 
of much greater moment and weight 
than the requirements of the public, or 
than the dictates of practical common 
sense. The public business would not 
be done on business principles, but on 
“departmental ” principles—something 
very different. And, just as the govern- 
mental machine grew in size and com- 
plexity, would it more and more begin 
to constitute, in the eyes of those oper- 
ating it, an end in itself. To master 
the technique, so to speak, of a depart- 
ment would take some years of appli- 
cation; and nothing would be easier 
than for the permanent officers to per- 
suade political heads, who might wish 
to introduce reforms, that the machine 
was working as well as could be ex- 
pected, and that to try and make it 
work otherwise than it was doing 
would throw everything into confasion. 
Of course, it would seem like great 
temerity on the part of a man of noex- 
perience to combat the views of a most 
respectable and apparently intelligent 
gentleman, who had perhaps grown 
gray in the performance of his depart- 
mental duties; and thus many an en- 
terprise of pith and moment would tarn 
its course awry, and lose the name of 
action, as the Prince of Denmark once 
thoughtfully observed. It would not, 

















however, be “the pale cast of thought” 
that would “sickly o’er” the good reso- 
lutions of reformers, but simply stall- 
fed obstruction that would crowd them 
aside. That things will come to such 
a pass in this country we are not pre- 
pared at present to predict. It is by 
no means certain that the “reform” 
principle will gain any more victories. 
There is much impatience at present of 
the difficulties it interposes in the dis- 
tribution of patronage. We have, how- 
ever, with our present ideas of the 
functions of government, just the two 


evils to choose between—the Scylla of |. 


the spoils system and the Charybdis of 
bureaucracy. Of course, we may try to 
combine the two, so as to have some 
experience of the evils of both; but the 
probability is, that sooner or later one 
or other will decisively carry the day. 
Now, Mr. Spencer says: The whole 
trouble arises from your having so 
many offices to dispose of, and that 
comes of your having crowded so 
many functions apon the Government. 
You have brought on a condition of 
things dangerous to the peace and 
stability of the state. Had you left to 
private initiative and responsibility a 
very large part of what you now place 
on the shoulders of the Government, 
the office-seeking nuisance could never 
have grown to its present dimensions, 
por could bureaucracy ever have been 
the incubus it now is on the life and 
energies of many communities. The 


. time has come to unload, to repeal laws 


rather than to enact new ones. The 
organic growth of society is checked 
when you resort to what may, by com- 
parison, be called the mechanical meth- 
ods of legislation and governmental 
control. It is under the régime of free- 
dom, not under that of compulsion, 
that social bonds are knit. If you would 
have virtue to grow strong, you must 
let it have its full value as virtue in the 
world; you must not try to equalize 
all varieties of character by repressive 
laws. If, however, you are determined 
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to abandon organic methods, and to 
operate exclusively by means of the 
policeman’s truncheon, more or less 
politely concealed, prepare yourselves 
for great convulsions, for the condition 
you will induce will not and can not be 
one of stable equilibrium. 

The warning has been uttered. It 
remains to be seen whether it will be 
as the voice of one crying in the wilder- 
ness, or whether it will prove the sig- 
nal for a new awakening of political in- 
telligence, and the formation of a new 
and higher conception of the social state. 
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Tse Rise or Inrertectuat Liperty, rrom 
to Copernicus. By Freprrick 

May Hottanp, author of the “ Reign of 

the Stoics.” New York: Henry Holt & 

Co. Pp. 458. Price, $3.50. 

Tue author of this book has chosen a 
magnificent subject, and, although it is for- 
midable in extent and much of it involved in 
obscurity, and all of it complicated with 
great questions of history and human prog- 
ress, he has yet been able to throw much 
new light upon that liberalization of thought 
which went very unsteadily forward during 
twenty-two hundred years, before the great 
modern movement of the development for 
intellectual liberty. The work is a delinea- 
tion of tendencies, a series of sketches of 
the great minds who at different times and 
under varied circumstances, and with un- 
equal effect, have struck for independence 
of thought, a presentation of the counter- 
forces that have antagonized intellectual 
liberty, and an account of the working of 
all those larger agencies which have in dif- 
ferent degrees hindered or promoted free- 
dom and independence of thought. With- 
out having subjected the work to critical 
scrutiny, we are much impressed by the evi- 
dence it shows of extensive and conscien- 
tious labor, the freshness and interest of its 
chief subject-matter, the untrammeled treat- 
ment of the subject, and the vigor of the 
portrayal of that long and agonizing con- 
flict with bigotry and intolerance, religious 
and political, public and private, which is 
the price of our modern liberty of thinking. 
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It is a noteworthy fact that the work has 
not been executed under the bias of any 
preconceived theory. The author says: “I 
did not start with the intention of proving 
anything; and it was only when I was ready 
to write the last chapter that I found my- 
self justified in drawing the conclusions set 
forth.” This state of mind is undoubtedly 
favorable to impartiality of statement, and 
can hardly fail to inspire the reader with a 
considerable measure of confidence in the 
trustworthiness of the author’s representa- 
tions. 

The author indicates the manner of exe- 
cution of his volume in the remark: “I 
have tried to collect the important facts, es- 
pecially such as had not been stated in Eng- 
lish, to arrange them in their historic rela- 
tions not yet fully delineated in any lan- 
guage, and then to let them tell their own 
story without needless comment.” 


Seconp Annuat Report oF THE BurEAv OF 
ErHnoLoGy To THE SECRETARY OF THE 
Smrrnsonian Institvtr10N, 1880-81. By 
J. W. Powett, Director. Washington: 
Government Printing-Office. Pp. 514. 
Tne researches of this bureau are bring- 

ing to light an abundance of information in 

regard to the arts, institutions, languages, 
and opinions of the American Indians. 

Mr. Frank H. Cushing’s work especially 
has attracted wide attention, though the ac- 
counts as yet published cover only a small 
part of his observations. He contributes 
to this volume a paper on “ Zufii Fetiches.” 
The Zufii worships in general the mysterious 
powers of Nature, and especially the beasts, 
which he regards as most nearly related to 
himself, and hence in position to mediate 
between him and the more remote powers. 
He believes that the hearts of the beasts 
of prey have the power to take away the 
strength of the game-animals, thus making 
them easy to capture. Without recourse to 
the proper fetiches, so as to obtain the aid 
of this influence, the Zufii deems it useless 
to attempt the chase of game-animals. The 
favorite fetiches are mineral concretions, or 
eroded pebbles having some resemblance 
to the forms of animals, which is usually 
heightened artificially. The priests assert 
that these are the actual bodies, petrified 
and shrunken, of the animals which they 





resemble, and that their hearts still live in 
the fetiches, although their bodies are turned 
to stone. A flint arrow-head is 
bound to the back or side of the figure, and 
strings of beads are sometimes hung around 
it. The fetiches of the beasts of prey are 
the most esteemed, and the name of this 
class, Wé-ma-we, is used for all fetiches, 
Mrs. Erminnie A. Smith has embodied in 
& paper a large number of Iroquoian tradi. 
tions relating to mythical gods and other 
supernatural beings, the practice of sorcery, 
and the origins of various phenomena, to. 
gether with descriptions of religious festj. 
vals, and miscellaneous tales of adventure, 
Echo was the Mars of the Iroquois, Ip 
their wars with other tribes, by repeating 
among the hills their cries of “Go-weh/” 
he secured for them almost certain victory, 
The Thunder-god has been regarded as a 
special protector of this people. Among 
the supernatural beings were the Stone 
Giants, mortal enemies of men; the Pyg. 
mies, a friendly race; and the Great Heads, 
which were borne by their long hair, as by 
wings, on missions of mercy or of destruc. 
tion. The aim of the essay on “ Animal 
Carvings from Mounds in the Mississippi 
Valley,” by Henry W. Henshaw, is to show 
that, of these carvings which can be identi- 
fied, none represent animals which are not 
indigenous to the Mississippi Valley, and 
that the art-culture of the mound-builders 
has been greatly overestimated. Dr. Wash- 
ington Matthews, U. 8. A., describes briefly 
the tools and processes with which Navajo 
silversmiths produce a variety of quite elab- 
orate articles. “Art in Shell of the An- 
cient Americans” is treated at considerable 


length by William H. Holmes. Fifty-seven 


plates accompany the paper, showing forms 
and patterns of dishes, implements, beads, 
wampum-belts, engraved gorgets, etc. Many 
extracts from early writers are given, de- 
scribing the use of wampum-belts as orna- 
ments, currency, and as tokens of treaties, 
Two catalogues of articles obtained from 
Zufii and other Pueblos of New Mexico and 
Arizona, by James Stephenson, occupy the 
last 150 pages of the volume. These col- 
lections contain 3,905 specimens, consisting 
largely of pottery, but including basketry, 
implements, clothing, images, etc. The dec, 
oration of much of the pottery, as shown 
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by the figures, is elaborate and often grace- 
ful. The whole volume, especially these 
catalogues, is lavishly illustrated, containing 
154 full-page plates, many of them colored, 
besides thirty-five figures in the text. 


Srxra Aynvat Rerort or tHe Stare Boarp 
or Heatru or Inu1vo1s, Joun H. Ravcs, 

M. D., Secretary. Pp. 324. . 

Amona the peculiar functions of this 
poard, with the operation of which the 
present report largely deals, is that of the 
execution of the act to regulate the practice 
of medicine in the State. The medical 
profession is thus brought within the scope 
of sanitary laws, and under responsibility 
to a body with power. It is the duty of 
the board to issue certificates authorizing 
practice in the State to “all who furnish 
satisfactory proof of having received diplo- 
mas or licenses from legally chartered medi- 
cal institutions in good standing.” It be- 
came necessary to determine what was 
“good standing,” and what institutions 
came under it. To define the term, the 
consensus of leading members of the pro- 
fession and the faculties of medical colleges, 
in answer to letters soliciting their opinions, 
was taken. Then test questions were sent 
out to the colleges, the answers to which 
determined whether they came up to the 
standard. In evidence of the improvement 
in the standards of medical education, it is 
stated that, whereas in 1880 fourteen medi- 
eal schools in the United States required of 
candidates for admission evidences of pre- 
liminary education, ninety schools now re- 
quire them; eighty schools give instruction 
in hygiene, to seventeen in 1880; and twenty- 
three make attendance on three or more 
courses of lectures a condition of gradua- 
tion, to eight in 1880, while fifty-six others 
are making tentative efforts toward the 
same point. The board is issuing a series 
of “Preventible Disease Publications,” to 
which have been added during the year 
circulars on the prevention and control of 
scarlet fever and of diphtheria, and upon 
the sanitary features of typhoid fever and 
the prevention of its spread. These pub- 
lications are in demand, and are often re- 
printed in the newspapers. Some of them 
have also been issued in German and in the 
Scandinavian languages, Nearly half the 
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volume of the report is occupied with the 
lists of licensed physicians and midwives, 


Notes on tHe Orrum-Hasrr. By Asa P. 
Meyiert, M. D. Third edition. New 
York: G. P. Putnam’s Sons. Pp, 47. 
Tue purpose of this publication is to 

make a plea for more humane methods of 
treating the opium-habit than have hereto- 
fore prevailed. The author believes that 
no disease known to man demands such 
varied treatment as this of opium. “The 
habit was formed to relieve a single symp- 
tom of diverse disorders, namely, pain. . . . 
The original disease often remains in abey- 
ance, ready to break forth when the drug 
is discontinued, and, if this disease be not 
cured, the habit is not cured.” Again, the 
habit itself provokes disease, and this must 
be treated variously. There is, therefore, 
no specific for the opium-habit. There is, 
likewise, no quick cure for it. The present 
edition of the book has been thoroughly re- 
vised and largely rewritten. Since the first 
publication of the “Notes” the author has 
found the opium-habit more widely preva- 
lent than was first surmised. 


ComparaTIVE PuysioLocy anp PsycHo.oey. 
By S. V. Crevencer, M.D. Chi 3 
~ gan McClurg & Co. Pp. 258. Price, 

2. 


Tue secondary title of this book charac- 
terizes it as “a discussion of the evolution 
and relations of the mind and body of men 
and animals.” Its intention is to elaborate, 
as far as possible, a practical mental science 
which will reconcile the observations of 
anatomists, psychologists, and pathologists, 
with direct reference to the more intelligent 
treatment of insanity. Insanity, the author 
believes, will be better understood, and its 
treatment will become more scientific in 
proportion to the development of psychol- 
ogy, based upon comparative microscopic 
anatomy, and a physiology into which molec- 
ular physics shall enter more in the future. 
The.system under which the metaphysicians 
have studied mental workings is regarded as 
having been so insufficient and one-sided, 
and their deductions often so absurd, as to 
discourage honest investigators and throw 
discredit on the pursuit. But a more sen- 
sible psychology has been evolved under 
the influence of such thinkers as Herbert 
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Spencer and Darwin, and of the investiga- 
tors who have worked in their spirit. The 
author proposes to apply an extension of 
Mr. Spencer’s principles to the study, and 
starts out with the proposition that mental 
phenomena are modes of chemical energy. 


Anxva Report or tHE Carer Signar-Orrt- 
CER TO THE SECRETARY OF Wak FOR THE 
Year 1883. Washington: Government 
Printing-Office. Pp. 1,164, with Forty- 
eight Plates. 

Turety enlisted men were instructed in 
signal-service duties at Fort Myer. Efforts 
were made to add to the number of officers 
who can be depended upon for weather- 
predictions, The stimulus which the work 
of the bureau has given to the study of me- 
teorology is noticed with gratification. The 
preparation of a text-book containing an 
elementary course of meteorology has been 
begun, and a new treatise from a philo- 
sophical, mechanical, and deductive point 
of view is in hand. From 84°4 to 88°3 per 
cent of the “indications” published during 
the previous ten years to 1883 were verified, 
and from 75 to 83°9 per cent of the cau- 
tionary signals displayed since 1874. The 
scientific work of the bureau was pursued 
in applications too numerous to be named 
specifically here. The number of stations 
had to be decreased on account of insuffi- 
ciency of appropriations; but 376 were in 
operation in June, 1883, and work for the 
service was done by 19 officers and 500 en- 
listed men. Reports were received from 
$35 foreign stations, 59 steamship lines, 
605 vessels, and 339 voluntary observers. 
The publications of the service include the 
“Monthly Weather Review,” the “ Monthly 
Summary and Review,” the “International 
Bulletin,” the “ Meteorological Record,” and 
several special papers. 


OsrgoLocy or Numentus Lonairostris. By 
R. W. Suuretpr, U.S. A. Pp. 32, with 
Plates. 

Nowentvs Lonarrostris is the long-billed 
curlew, which Captain Shufeldt observed 
alive at Egmont Cay, Florida, and studied 
anatomically in Wyoming. Besides minute 
descriptions of this bird, his monograph in- 
cludes notes upon the skeletons of other 
American Limicola, 


THE POPULAR SCIENCE MONTHLY. 








Tue Asiatic CHOLERA, as it appeared 
Suspension Bridge in J uly, 1864, and i 
Lessons. By Frank H. Hawirox, MD, 
Pp. 26. 

Tue outbreak described was sudden, vio. 
lent, and narrowly limited in its spread to 
ground of a peculiar physical condition. The 
disease appears to have been introduced by 
a company of German immigrants, who were 
“dumped” upon the banks of the river 
from the cars, and was propagated with 
wonderful speed among the people, mostly 
employed on the suspension-bridge, 
in the favorable locality. Dr. Hamilton's 
conclusions appear to agree, generally, with 
the view of Dr. Pettenkofer, that, while the 
implanting of a germ may be essential to 
the inception of cholera, the violence of the 
attack and the rapidity of propagation are 
largely dependent on soil-conditions, 


Comparative Srupy or THE New Higa 
GermaN LanGuaGE, THEORETICAL axp 
Practicat. By Wittram W. Vanes. 
TixgE. Richmond, Va. Seventy speci- 
men pages. 

Proresson VALENTINE believes that the 
modern languages, especially German, are 
as capable of philosophical study as any of 
the ancient tongues which have been avow- 
edly treated in that manner, and whose 
capacity for such treatment has been ex- 
tolled, and that such study of them is most 
valuable as a means of intellectual training, 
The present pamphlet is intended to present 
an outline or suggestions, indicating the 
principles.on which the study should be 
based, and the manner in which it can be 
pursued, and is offered tentatively in antici- 
pation, provided the plan finds favor, of the 
preparation of a full treatise. 


Description OF CarcHARODON CARCBARIAS. 
By W. G. Srevensox, M.D. Pough- 
keepsie, N. Y. Pp. 8, with Plate. 

Tue various descriptions given of this 
fish, which is otherwise known as the “ man- 
eater shark,” are so very imperfect and 
confusing that the author says, with Pro- 
fessor D. 8. Jordan, that “ there is no good 
description of the animal extant.” A shark 
of this species was taken in August, 1883, 
near Nantucket, and specially examined by 
Dr. Stevenson. The present monograph is 
the fruit of this study. 






( 


ela 
7 wasn 


} 











~eR 


peel a ete a oe ee OO 





jee i el Bids 

















Back Warr: Lanp, La AND 
ie 1n THE Sovuru. "By T. Tromas 
Fortune, Editor of “The New York 
Globe.” New York: Fords, Howard & 

Hulbert. Pp. 310. Price, $1. 

Tae author is a thinking man, and a 
molder of opinion among the colored peo- 
ple. He views the situation in the South, 
as the war and reconstruction have left it, 
and the present finds it, from the point of 
sympathy with his race ; yet, with the men- 
tal breadth of a man educated in public 
affairs, he is able to discern that there are 
other sides to the question. He urges 
national compulsory education as a means 
of mitigating the dangers threatened by 
the existing situation; but the main pur- 
pose of his book is to show that the social 
problems in the South are, in the main, the 
same as those which afflict every other civil- 
ized country; that the future conflict in 
that section will not be racial or political, 
but between capital and labor; that pov- 
erty and misfortune make no invidious dis- 
tinctions of race, color, or previous condi- 


‘tion, but that wealth unduly centralized |, 


afflicts all alike; and that some unity of 
organization and action should be secured 
between the labor‘elements of the whole 
United States. 


Decengzration THE Law or Disgase. By 
ar Meraiam, M. D Omaha, Neb. 
Tus is the substance oi a paper read 

before the Medical Society of Omaha in 
September last, the import of which is to 
apply the theory of evolution to the study 
of disease. It regards disease as consist- 
ing in a reversed evolution, or degenerative 
changes; as induced by processes of de- 
generation of the tissues and functions, and 
in turn inducing such processes. 


Prorscrion axp Communism. “Questions of 
the Day,” No. 15. By Witu1am Rara- 
Bonk. New York: G. P. Putnam’s Sons. 
Pp. 42. Price, paper, 25 cents. 

Tis pamphlet aims to show that the 
protective tariff has caused the sudden al- 
ternations between hard times and good 
times in the United States, has caused com- 
munism to increase in this country, while it 
has been decreasing in England, and has 
made our rich men richer and our poor 
VOL, xxv1.—54 
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poorer. The writer believes that, if the 
United States had not adopted protection 
twenty years ago, they would lead England 
in commercial prosperity to-day, and could 
gain the same position with free trade in 
another twenty years. 


Orrawa Frecp-Natorauists’ CLus. “ Trans- 
actions,” No.5. 1883-84. Ottawa, Can- 
ada; Citizen Printing and Publishing 
Company. Pp. 152. 

Tae club has been active during the year 
covered by this number of its “ Transactions.” 
During the summer, it made four regular 
excursions, and numerous minor excursions 
were made by its branches; in the winter, 
seven soirées were held, at which papers 
were read and reports presented. The mem- 
bership has increased from 108 to 128, 
The “ Transactions ” contains the inaugural 
address of the president, H. B. Small, with 
papers describing observations made in the 
immediate vicinity, to which the work of the 
club is confined, and reports of the six 
branches into which the club is divided. 


Tae Sun. Vol. I, No. I, Jan and Feb- 
ruary, 1885. Kansas City, Mo.: ©, T. 
Fowler. Pp. 28. Price, 20 cents, or $1 
per annum. 

“Tae Sun” is a bi-monthly paper de- 
voted to co-operation. The present number 
has a portrait of Herbert Spencer, and dis- 
cusses as its special subject, “Co-opera- 
tion; its Laws and Principles,” which is 
considered under twenty-five sub-heads. The 
next number will be devoted to “ The Reor- 
ganization of Business” on a labor instead 
of a usury basis, , 


JoURNAL OF THE New York Microscorican 
Socrety. Edited by Bensamin Braman. 
Vol. I, No. I, January, 1885. New York: 
12 College Place. Pp. 82. Price, $1 a 
year (nine numbers). 

Tux title indicates the object, and to 
some extent the character of the publica- 
tion. The present number contains the 
proceedings of the society named, for Octo- 
ber, November, and December last ; # paper 
on “ Electrical Illumination in Microscopy,” 
by E. A. Schultze; discussions bearing on 
pollen-tubes; “ Miscellanea”; and an in- 
dex to articles in various publications of in- 
terest to microscopists, 
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Ornrarvat Reszarcues IN MINERALOGY AND 
Cuemistry. By J. Lawrence Suwirn, 
Membre Correspondant de l'Institut de 
France (Académie des Sciences), etc. 
Printed for presentation only. Edited 
by J. B. Marvin, B.S., M.D. Pp. 630. 
Louisville, Ky.: John P. Morton & Co. 
Tue title of this work indicates the chief 

line of research pursued by the author of 

its papers in his long and active career as 
an original scientific inquirer. We printed in 
the “ Monthly” for December, 1874, an in- 
teresting sketch of his busy life, and an ac- 
count of his more important investigations. 
He issued a volume of “Scientific Re- 


searches ” in 1873, which contained the most 


valuable of his contributions up to that 
date. The present volume is a reprint with 
but very little editorial change of his prin- 
cipal papers published since that time. It 
is a valuable record of recent results in 
mineralogical chemistry ; and especially with 
reference to meteorites, which was a promi- 
nent subject of study with Dr. Smith. 


Poems or Sipney Lanier. New York: 
Charles Scribner’s Sons. Pp. 246. Price, 
$2.50. 

From “The Independent,” “ Scribner’s,” 

“ Lippincott’s,” “ Appletons’,” and other 

magazines, these occasional poems have 

been collected by the widow of the poet. 


Most of them are characterized by a tender 
sadness, as might be expected from a writer 


who had known more pain than joy. “The 


Symphony” and “Psalm of the West” are 


of a more vigorous type, and a humorous 
vein appears in several dialect poems. 
The poems’ are preceded by a memorial 
sketch by William H. Ward, who rates 
Sidney Lanier as “much more than a clever 
artisan in rhyme and meter.” 


Man mm tae Tertianmes. By Epwarp §S. 
Morse. Salem, Mass. : The Salem Press- 
Pp. 15. 
Tuts is the vice-presidential address de- 

livered before the Anthropological Section 

of the American Association, over which the 
author presided at the last meeting of the 

Association in Philadelphia. It reviews the 


evidence in favor of the high antiquity of 
man on the carth. An abstract of the ad- 


dress was published in “ The Popular Science 
Monthly ” for December. 
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THe AGRICULTURAL GRASSES 0 

States. By Dr. Grorce vam ae 

CHemicaL COMPOSITION OF AwmeERicay 

Washingt By Peete we Ri 

ashington: Gove i 

fice. Pp. 144, —e ee 

Tuts report is a contribution foward ane 
swering the question whether we can not se. 
lect, from our wild or native species of grass, 
such as may be cultivated in those parts of 
the country unprovided with suitable kinds, 
The native grasses of the Territories receive 
most attention, and some information cop. 
cerning the herbage-crops in the Gulf States 
is given. A large number of grasses are 
described, and one hundred and twenty va. 
rieties are figured in full-page plates, 


Unrrep Srares Pustications: Monrmy 
Caratocvr. Vol. I, No. I, January, 
1885. Washington, D. C.: J. H. Hic. 
kox. Pp. 22. Price, $2 per annum, 
Tue Catalogue will include the titles of 

publications of every description printed by 

order of Congress, or of any of the depart. 
ments of Government, during the month pre. 
ceding the date of its issue. 


Tue Story Hour. For Children and Youth. 
By Susan H. Wrxon. New York: 
Truth-Seeker Company. Pp. 222. 

A cotection of articles, with elegant 
illustrations, from the youth’s department 
of the New York “Truth-Seeker.” It has 
been the author’s aim to produce a book 
“that, while pleasing, will awaken healthy 
thought, and stimulate to right endeavor.” 
It is claimed to be “pure in tone, entirely 
free from superstitious taint, and well cal- 
culated to broaden, brighten, and strengthen 
the growing mind.” 


PRoceeDINGS OF THE American Socrety oF 
Microscorists., Seventh Annual Meet- 
ing, Rochester, N. Y., August, 1884, 
Buffalo: Bigelow Brothers. Pp. 800, 
Srverat of the papers of the “ Proceed- 

ings” are given in full, among them an ac- 

count, by Dr. George E. Fell, of the discovery 
by the aid of the microscope of an interpo- 
lation in a written contract. The opening 
address of President Jacob D. Cox reviews 

a part of the work of Robert B. Tolles in the 

improvement of the microseope, and is fol- 

lowed by a memoir of Mr. Tolles, by George 

E. Blackham. 
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Gsonomy: CREATION OF THE CONTINENTS BY 
ras Ocean-Currents. By J. Sraniey 
Games. Philadelphia: J. B. Lippincott 
& Co. Pp. 116. 

Tae author of this book is introduced 
by the Rev. W. R. Coovert as a writer who 
published a book to advocate theistic evolu- 
tion—“‘ a volume which was more Darwin- 
jan than Darwin himself, excepting that 
it was decidedly and avowedly theistic ”"— 
eight years before the “Origin of Species” 
was issued. He has also published a work 
bearing on spiritism and mesmerism. The 
purpose of the present volume is to expound 
a theory that all the elevations of the earth’s 
crust have resulted from the sinking of the 
ocean-basins, or of smaller local basins, be- 
neath the weight of the sediment; that this 
sediment was collected by elliptical currents 
working in the waters, of which three pairs 
are supposed, causing three pairs of sinking 
basins, corresponding with the North and 
South Atlantic, the Pacific, and the Indian 
Ocean basins; that the fluid or plastic lava 
forced from beneath the sinking basins was 
driven under the crust in the interoceanic 
spaces, and, raising them up, created three 
pairs of continents. The configuration and 
relative situations of the continents and 
ocean-basins, etc., are accounted for in 
other propositions. 


Somucnr. By the author of “The Begin- 
nings,” “The Biography of Dust,” etc. 
Pp. 70. 

A sertes of letters, by Mr. N. P. Malet, 
first published in “The Northern Whig,” of 
Belfast, Ireland, in elucidation of a theory 
that light, not heat, is the primary and po- 
tent force, separate from heat. From his 
premises the author deduces that the heat 
attributed to the sun is in reality generated 
by the action of the sun’s light on the gases 
of the earth. Extending his theory to a 
general cosmogony, he holds that the natu- 
ral beginnings of this earth and the other 
planets and asteroids were separate, nebu- 
lous gaseous masses gravitating in space, 
till they were in turn sensible to the light 
of the sun, and became the worlds of this 
solar system. Vegetation is accounted for 
by supposing that the seeds of the first 
plants were brought to the earth by vapors 
or gases from other worlds, 
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An Account or THe Procress or Onemis- 
TRY IN THE YEAR 1883. By Professor 
H. Carrineton Boron. Washington : 
Government Printing-Office. Pp. 32. 
Tae “ Account” has been prepared for 

the Smithsonian Report for 1883, and is 

here given in separate form, It records the 
more important discoveries in chemistry, 
and the new processes and applications 
brought to light during 1883, arranged un- 
der the heads of “General and Physical,” 

“Inorganic,” and “Organic,” a chemical 

bibliography of the year, and notices of 

chemists who died during the year. 


Rurat Scuoots; Progress in tae Past; 
Means oF IMPROVEMENT IN THE FoTuRE. 
on tes U. S. Bureau of Educa- 
tion, 90. 


Tuts is Number 6 of the “ Circulars of 
Information” of the Bureau of Education 
for 1884. It was prepared by Miss Annic 
T. Smith, under the direction of the Com- 
missioner of Education, to collate the infor- 
mation accessible on the subject. It em- 
braces a review of the present condition 
of ungraded schools; comparisons of the 
courses of study and the daily programme 
for the distribution of time and subjects in 
schools of Michigan, Virginia, and Wiscon- 
sin, with those employed in France, Switzer- 
land, Prussia, and Austria ; papers on “ Ped- 
agogic Principles,” and suggestions on spe- 
cial points in teaching. 


Tue Composrrion axp Mernops or ANALYSIS 
or Human Mitx. By Professor ALBErt 
R. Leeps, Ph.D. Pp. 24, with Plates. 
Proressor Leeps here compiles the anal- 

ysis of eighty specimens of human milk. 
Considerable variety is exhibited in the re- 
sults. Many of the samples appear to con- 
tain a body hitherto unknown, and not yet 
isolated or determined, which gives in the 
ethereal extract of the copper albuminate 
an emerald-green solution. While the super- 
ficial physical characteristics of the mother 
are not shown to be related to differences in 
the composition of the milk, an intimate 
connection appears with actual physical con- 
ditions. The samples obtained from women 
of over-robust habit were not so rich in al- 
buminoids as those from pronounced an#- 
mic women. Generally speaking, the best 
milk was obtained from lean women in good 
physical condition. 
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“Tus JovrnaL or Mrco.ocy,” Vel. I, No. 
1, January, 1885. W. A. Kellerman, 
Ph. D., J. B. Ellis, and B. M. Everhart, 
editors. Manhattan, Kansas. Monthly. 
Pp. 16. Price, $1 a year; single num- 
bers 15 cents. 

Tux “ Journal ” is devoted exclusively to 
mycological botany, and, while giving spe- 
cial attention to descriptions of North 
American species of fungi, will publish. ac- 
counts of the current literature pertaining 
to the subject. The present number con- 
tains original descriptions of twelve new 
fungi from Kansas and fifteen from Iowa, 
with notices of “ North American Geasters,” 
and of other fungi of Kansas. 


Nores on THe Proaress or MINERALOGY IN 
1884. By H. Carvitt Lewis. Phila- 
delphia : 

Prorsssor Lewis is in the habit of pre- 
paring, as chief in that editorial depart- 
ment, monthly summaries for “ The Ameri- 
can Naturalist,” of the discoveries and new 
ideas in mineralogy. The present pamphlet 
is the collection of all of these summaries 
that appeared during 1884, and presumably 
includes all that occurred worthy of special 
notice, in mineralogical research, during the 
year. 


Minp 1x Mepictxz. By Rev. Cyrus A. Bar- 
tot, D.D. New York: M. M. Holbrook. 
Pp. 39. Price, 25 cents. 

Tus pamphlet embodies the substance 
of two sermons preached by the author on 
successive Sundays extolling the value of a 
sound mind as an element of health, and 
the virtue of mental remedies for disease. 
“ Bodily strength, fresh color in the cheeks, 
more alert steps, and cheerier tones,” says 
he, “ are revelations of mind shining through 
the body. . . . You sail for Porto Rique! 
Well, a person not airy, but atmospheric, 
may be a warmer climate, relieving your 
ailments better than that island, or Men- 


tone, Pau, or St. Augustine.” 


“Basynoop,” December, 1884. Leroy M. 
Yaz, M.D., and Marion Hanrvanp, 
Editors. 18 Spruce Street, New York. 
Pp. 32%. Price, 15 cents a number; $1.50 
a@ year. 

“Basynoop” is devoted exclusively to 
the care of infants and young children, and 


the general interests of the nursery. Its 
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purpose is to become a medium for the dig. 
semination of the best thought of the time 
on all subjects connected with the needs of 
the child, embracing in its scope the period 
from the day of birth to the age when the 
nursery is supplanted by the school-room, 
There is certainly a place for such a maga. 
zine. 





PUBLICATIONS RECEIVED, 


Sex in Mind and in Educatio B 
Maudsley, M.D. Syracuse, N. Y:: Cc, od 
deen. . 86. 15 centa. 

Calisthenics and Disci yy. Exercises. 
Pp ao Graff. Syracuse, N. Y.: C. W. Barden! 


University of Nebraska. Seventh Biennial Re- 
port of the Board of Regents. Pp. 32. The Pa 


cellor’s Report. Pp. 75. Lincoln, Neb. 
State Ins of Oils, Minnesota, Special 
Report on Illuminating Quality. By Henry A, 


Castle, State Inspector. St. Paul. Pp. 24. 
Building for the Children in the South. \ 
4 D. fies. Py 16 Washington ;: Government Prati 


Sate scientifically and ag J consid- 
ered. By Henry Houston Bonnell. Philadelphia; 
D.C. Chaifunt.” Pp. 18. 


—_ of the oned ty Pree College icc of 


Nat ae 
Vol. I, N Ly bay i 
Plates. ER, ' Pp. 04 wih 


An Account of the Progress of An 
the Year 1888. By Professor Otis T. Mason. gfe 
satan: bey wey "1° ‘Omen Pe . 43, An- 

logical No: e * American Naturalist.” 
By 1 fessor Otis T. Mason. 

Commissioners for the Erection of the Public 

~~ Philadelphia. Report for 1884. Pp, 33, 
plemental Report of the Railroad Commis- 

som, ‘ennessee. John R. a Chairman. Nash- 
: A. B. 'Tavel. Pp. 81. 

"an Medica! Analectic.” Monthly. Walter 
8. Wells, M. D., Editor. pom, 1885. New York: 
G. P. Putnam's Sons. Pp. 48. $2.50 a year. 

Illinois State Board of Health. Report of Pro- 
ceedings. Springfield, Ill. Pp. 19. 

Catalogue of the New Orleans Exhibit of Eco- 
nomic remy ee Charles V. oa Wash- 
ington: Judd & Pp. 95. 

of the Entomologist, U. 8. 
of Agreultare, for 1804. W ashington : Gotuamals 


Message of John M. Hamilton, Governor of Illi- 
nois. Springfield: H. W. Rokker. Pp. 21, 


va atic. By George D. Armstrong. Norfolk, 


Connecticut tural ent Station, 
for 1884, ew Haven: Tuttle, Morehouse 
& Taylor, State — Bb. -. 130. 


A Correlation Th Caer Some 
Charles A. Oliver. Philadelphia Pp. ¥ 
Rose Po! nic Institute, Terre Haute, Ind. 
Third Annual Catalogue. Pp. 38. 
A Study of the puatine Value of Pee Foods. 
wy N. A. lolph, M. D., A. E. Roussel, M. 
Philadelphia, Pp. 20. p 
” Contributions from the Chemical Laboratory 
Harvard Conage. By Charles A, Maybery and 
ee North 
The goer of Bermuda. William 
Rice. be oy a Printing-Office. 
Pp. 82, with Plates. 
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Wesleyan Coventiy. Report of the Curator of 
the Museum. Pp. 8. 


Bird- in Ohio. 
a Saal Fee re Sones, nd Pronger 
ts. ay ey tne eeree Sn Meda 
Lis All by iel G. Brinton, M. D. prilael. | Ho 
On the Ringe Deion & Guten, By Dan- 
fel G. Brinton, M.D. Pp. 9. 
Pee S Re lems Lotnins Calige. By 
Charles E. Bessey. Pp. 
ary). Spanish (Tahoe New York: N. 
nee Pp. 64. 50 cents. 


gn A to Tariff Reform. 
Hew Yo - b. New York : G. P. 


—— Soon. Lessons. By 8. J. Sornber- 
ge. ayes, Y.: CG. W. Bardeen. Pp. 81. 


cents. 
Conduits. Report ry bees my a 
eer vetbition. Philadephia: Franklin In- 


Fire eta. 8 B Alarms and Annunciators. 


Report of In Electrical Exhibition. Phila- 
deiphia: Franklin Institute. Pp. 16 
Manieips a By Robert Matthews. 


N.Y. Pp. 16 
ve anh anne 1835. 
ricultural and Mechanical College. A Pp 


Whitestown Centennial oukuae 3 Mi de 
Discourse, By Charles Tracy. Pp. 16. 


Dynamite and Extra-Territorial Crime. B: 
Frandis Wharton, LL. D. Philadelphia. Pp. 28.” 


Aims and Methods of Seo teen of Physics. 
By Professor Charles K. Wead "Gor 
ernment Printing-Office. Pp. hoe 


“The Inland Monthly.” Vol. I, No.2. Colam- 
_ Pp. 16. 15 cents a copy; $1.50 a year. 


Minera St W Natural History Survey of 
i Win State Geologist. First 


ees 


Eleventh Re- 
> IP. se, wi Report, 
Mind-Reading and Be 
Hovey. Boston: Lee & oard. Fp. $01 
American Historical Associa’ the 
Aas, Bex and : _ —— > 
Secretary. Pp. cep tudies in 
Hi and the H of Civilization. 
oD! White, New York : : G. P. Put- 
nam’s Sons. Pp.28. 50 cents. 
Seen Betas iegeatinn, 


tine National O 


po DAA = yt Vol. IL, 1 
gy Vol. III, 1873, ae Vol. IV, 183. 
Pp. 588. Buenos Ayres: egy 


de Zonas Estelares. (Zone Catalogue 
of Mean Peeitions of Store) Gnowtehen the Argen- 


Vol. VIL Pp. a0. Vol. VIL Pp. tok Con 
doba, Argen 


Republic. Published at the Ob- 
Pe ages Engineer.” Coptactedity Raney 


C, Vol. X. June to November, 1 
140 W Street, New York. Pp. 612, 
malts as LS eB 
285. 60 cents. 

The mine of Ge of the £ Theney of Sam. 

H A Jr. — "Y ‘ohn W 
Ps! ma a Ss r. New iley 

The Mentor. Alfred Ayres. New York: 
Punk & Wagnaa. p.a 

The Care { neo ~— Jex-Bi 
M. De er ew a, Co, re ie 
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Alice's Adventures in Wonderland, and 
the anes, Lewis Carroll. New Y: 
ern Pp. 192 and 224. 60 cents paper, 
a 


trolling Sex in Generation. Samuel 
"Tern = York; Fowler & Wes Con 
. Pp. 147. 


santa How tw doit. By Hiram Or- 
England Publishing Company. 


A Bemenes. By George Ebers. New 
York: William 8.Gottsberger. Pp. 387. 90 cents, 
Pi mg he py By Alexan- 
New York: G. P. ’utnam’s Bons. 

Three vols. Pp 200,814 400" $3.75. 


aida Bey o Mare 


J. 
Louisville. Printed by John P. 


The Hie of Intnl Liberty om Thales to 
Copernicus. Bs es May Holland. New 
York: Henry Holt &Co. 1885. Pp. 453. $8.50. 

Sg eo i rg ee 
Hon. John Wilson i >> F. BR. 8., from 
1909 to 1880, Edited b aby Leal Jennings. In 


two vols., with ow Yon 
Scribner's Sons. Pp. ot and O73. 
Smithsonian Meteorological and Physical Tables. 
Arnold Guyot. Fourth edition. Washington : 
Sinan Inattadon. Pp. 788. 
M Camps. y Charlies Howard Shinn. 


“a ok: hares rier Sous Pp. 816. $2. 
on fae End ofthe Worth. B Congo 


8. Prdgoon con. Bt Le : Commercial Prin 
pany. Pp. 175, 

P. Based on the Papers 
ofthe late John F McLennan. Edited and 
completed + Mac- 
sles Oo? Pp. 855 

Mortality ce of the Connecticut Mutual 
Life Insurance pony. 1846 to 1878. Hartford, 
Conn, Pp. 85, with 


Tertiary Vertebrata, Book I. By E. D. 
Washington, U. 8. Saree ctan tee: 
tories. Pp. 1009, with nearly 100 
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Psychology of the Chimpanzee.—Dr. C. 
Pitfield Mitchell has published a “Study of 
the Psychology of the Chimpanzee,” which 
he has made upon a specimen in captivity 
at the Central Park Menagerie, New York. 
On being introduced, the animal offers his 
right fore hand, and, grasping one of the fin- 
gers of his visitor, attempts to put it in his 
mouth, The extension of the hand, in meet- 
ing an acquaintance, is made with a pleased 
look of recognition, unmistakably the out- 
come of gratified social feeling, and is often 
accompanied with a presentation of the back 
to be scratched. The chimpanzee, seated 
in a chair at table before a bowl of milk, 
grasps the spoon with his right fore-hand, 
and feeds himself, wiping his lips with a nap- 
kin held in his left fore-hand. In using the 
spoon, the co-ordination of movements lacks 
precision, but none of the milk is spilled ; 
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and, when the spoon is taken away, he whim- 
pers to have it returned, but does not seem 
inclined to drink in the natural way. The 
outer and visible signs of laughter are com- 
paratively simple; that species of laughter 
which is caused by the perception of incon- 
gruities was never witnessed, although a few 
attempts were made to evoke it, and although 
monkeys and dogs are known to be sensitive 
to ridicule. When disappointed, as when a 
piece of banana was taken away from him, 
the animal sulked, became angry, cried, and 
shook his hands. When introduced to his 
image in the looking-glass, he seemed fixed 
for an instant with surprise, then looked to 
the back of the mirror, and began to bite 
the frame and pull an attached cord. “ Ad- 
vancing to the front and examining the re- 
flection of his person with evident satisfac- 
tion, he commenced, with absurdly sincere 
intentions, to make effusive demonstrations 
of love. He repeatedly pressed his lips and 
tongue to the glass, and, erecting himself to 
his full height, strutted, and grinned, and 
made obeisance in most ridiculous and amus- 
ing fashion. He was once seen to make 
signs to his image by spasmodic movements 
of his lips, without uttering any audible 
sound. He again looked behind the mirror, 
and again fell to biting the frame. He be- 
came still more angry and hit the glass, first 
with the left fore-hand and then with the 
left hind-hand, and continued to do so with 
such violence that we were finally compelled 
to break the spell. While eating some fruit, 
he saw himself in the glass, and ran away 
preciptately, that he might keep possession 
of his morsel.” A colored India-rubber ball 
that emitted a musical note when squeezed 
was examined with timid curiosity at first. 
“ At length, he took the ball in his hands, 
not seeming afraid, and tried by gentle press- 
ure, in imperfect imitation of what he had 
seen me do, to evoke its note. Failing in 
this, he commenced to hit it forcibly with 
the knuckles, and grinned with pleasure 
when the sound was produced. He then hit 
it violently, drawing the upper lip over the 
upper row of teeth, looking as if delighted 
in the exercise of his powers. He was al- 
lowed to see a piece of fruit put in a tin box 
or canister, and the latter closed by a firm 
adjustment of the lid. He very quickly ap- 
plied the teeth, not the fingers, to remove 
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the lid, and, having succeeded in doing 80, 
extracted the fruit. But, seeing a similar 
cover on the opposite end of the canister. 
the previous association of contiguity be. 
tween an adjusted cover and inclosed fruit 
forced him unreasoningly to remove this 
cover also,” 


The New England Meteorological Socie- 
ty.—The New England Meteorological So. 
ciety was formed in June, 1884, to advance 
the study of atmospheric phenomena in New 
England, and to collect and diffuse informa. 
tion in meteorology. Its meetings are held 
on the third Tuesdays of October, January, 
and April, at places designated for each 
meeting. It publishes a monthly bulletin, 
containing a summary of the meteorologi- 
cal conditions of the preceding month, with 
other items of interest, which is supplied to 
members. Observations are welcomed from 
every one, and circulars and blanks to aid in 
making them are sent to those who desire 
them. The society is making arrangements 
for the display of daily weather-signals with 
railroads, postmasters, town authorities, and 
others, and contemplates the institution of 
investigations on the subject of ozone in its 
relations with epidemic disease. For carry. 
ing out its work, it relies wholly on the fees 
of membership, three dollars-a year each 
member. Hence all interested in its work 
are invited to apply for membership to W. 
8. Davis, Secretary, Cambridge, Massachu- 
setts. 


Heavy Ordnance for National Defense.— 
In a pamphlet on “ Heavy Ordnance for Na- 
tional Defense,” Lieutenant W. H. Jaques, 
of the United States Navy, shows that we 
are in pressing need of guns to make our 
fortifications of value ; that the most prac- 
ticable type of the guns that are required is 
that represented by the system of Mr. J. Va- 
vasseur, of London; and that there are no 
establishments in the United States possess- 
ing sufficient plant and experience to manu- 
facture them on the scale that is demanded. 
In answering the question, What is the best 
method of supply of such guns, he shows, by 
cogent reasons, that the Government can not 
depend on foreign supply or private indus- 
tries, and should not rely on its own facto 
ries alone, That which suggests itself to 


in alee LS 


is A 











) 
r 
, 
. 
7 
3 














him as the most feasible way for securing a 
provision of heavy ordnance is, for the Gov- 
ernment to make arrangements for obtain- 
ing a supply of tempered steel from private 
industries, and provide for the fabrication 
of the guns—that is, for the machining and 
assembling of the parts, and the sighting of 
the guns—in its own factories, of which 
there should be two, one for the army and 
one for the navy. For this purpose appro- 
priations should be made immediately for 
the purchase of steel, so that manufacturers 
may prepare to furnish it. 


Seorpion-Lore verified.—A correspond- 
ent of “ Land and Water,” who has lived in 
Jamaica, has verified some of the curious 
stories that are told about scorpions. Hav- 
ing found one of these creatures among some 
old papers, he tried the experiment of blow- 
ing upon it, to test the verity of the tradi- 
tion that a scorpion will not move under 
such circumstances. Somewhat to the experi- 
menter’s astonishment, the animal stopped 
at once, and flattened himself close to 
the paper on which he had been running, 
and would not move even when he was 
prodded with a pencil, or the paper to which 
he clung was shaken. As soon as the blow- 


_ ing was discontinued, the scorpion advanced 


cautiously, only to stop again at the slight- 
est breath. Another experiment was made 
with regard to the readiness of scorpions to 
sting themselves to death. A circle of burn- 
ing sticks was laid three yards in diameter, 
and the scorpion was placed in the center of 
it. The fire was not so hot but that the tem- 
perature was endurable within a few inches 
of it, and the center of the circle was cool. 
The scorpion made several desperate efforts 
to escape, and finding it could not, “ retired 
almost into the exact center of the circle, 
and there in a tragic manner raised his tail 
till the sting or spur was close to his head, 
gave himself two deliberate prods in the 
back of his neck, and thus miserably per- 
ished by his own hand.” An accidental ob- 
servation enabled the writer to verify the 
story that the young of scorpions live upon 
the back of their mother. While he was 
playing billiards, something fell from the 
roof of the building upon the table. It 
proved to be a female scorpion, and from it 
ran away in every direction a number of 
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perfectly formed scorpions, about a quarter 
of an inch long, of which thirty-eight were 
killed. The mother was in the throes of 
death, her body having been entirely eaten 
away by the brood. The negro attendant of 
the billiard-room said that the young scor- 
pions always lived thus at the expense of 
their mother’s life. 


Local Variations in Thermometers,— 
Mr. H. A. Paul has called attention to dis- 
crepancies in the observations of tempera- 
tures which can not be covered by the ordi- 
nary precautions in the exposure and read- 
ing of thermometers, nor even by those more 
carefully devised ones recommended by Mr. 
H. A, Hazen, of the Signal-Service Office, in 
his recent paper on “ Thermometer Expos- 
ure.” According to Professor T. C. Menden- 
hall, of the Ohio State Weather Service, “ the 
means of the thermometrical readings of the 
twenty State Service stations on the nights of 
the 21st and 25th of January, 1884, differed 
by respectively 12°4° and 14°7° Fahr. from 
those of the four Signal-Service stations. At 
Columbus a difference of 27° appeared be- 
tween the reading of a thermometer on the 
north side of a stone building, and that of 
the State Service instrument in an open lot 
three miles distant. This circumstance in- 
dicates that the true minimum can not be 
got in a city or to the leeward of it when 


a moderate breeze is blowing. It may be. 


questioned also whether exposure near the 
ground, where the conditions must vary with 
the local character of the surface, can be 
relied upon as a measure of the average 
state of the atmosphere for a few hundred 
or a few thousand feet overhead. Hence a 
plan of exposure on high, open scaffoldings 
would be highly desirable. At any rate, me- 
teorological stations, especially those of the 
Signal Service, which is engaged in predict- 
ing the weather conditions for large areas, 
will have to be moved into the country, and 
probably to moderately elevated points, be- 
fore the best results can be obtained.” 


The Great Bore of the Amazon.—Mr. 
John C. Branner, formerly of the Imperial 
Geological Commission of Brazil, has pub- 
lished a paper on the pororéca, or bore, of 
the Amazon, a manifestation of force pecul- 
iar to the northern division of the mouth of 
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the great river, of which the inhabitants of 
the adjacent country stand in extreme terror. 
It was not his privilege to witness an exhi- 
bition of the phenomenon, although he much 
wished to do so, while the people with whom 
he was staying desired that he or any one 
else should not, but he observed some of its 
effects and had the scene described to him. 
The most impressive manifestations of the 
force of the wave are near the mouth of the 
Araguary River. An eye-witness of one of 
the appearances of the pororédca, at that 
place, one of a party of soldiers, related that 
“shortly after the tide had stopped running 
out they saw something coming toward them 
from the ocean in a long white line, which 
grew bigger and whiter as it approached. 
Then there was a sound like the rumbling 
of distant thunder, which grew louder and 
louder as the white line came nearer, until 
it seemed as if the whole ocean had risen 
up, and was coming charging and thundering 
down on them, boiling over the edge of this 
pile of water like an endless cataract, from 
four to seven metres high, that spread across 
the whole eastern horizon. This was the poro- 
réca! When they saw it coming, the crew 
became utterly demoralized, and fell to cry- 
ing and praying in the bottom of the boat, 
expecting that it would certainly be dashed 
to pieces, and they themselves be drowned. 
The pilot, however, had the presence of mind 
to heave anchor before the wall of waters 
struck them ; and, when it did strike, they 
were first pitched violently forward, and then 
lifted, and left rolling and tossing like a cork 
on the foaming sea it left behind, the boat 
nearly filled with water. But their trouble 
was not yet ended ; for, before they had emp- 
tied the boat, two other such seas came 
down on them at short intervals, tossing them 
in the same manner, and finally leaving them 
within a stone’s-throw of the river-bank, 
when another such wave would have dashed 
them on the shore. They had been anchored 
near the middle of the stream before the 
waves struck them, and the stream at this 
place is several miles wide.” The signs of 
the devastation wrought upon the land by 
this gigantic wave are very impressive. Great 
trees, dense tropical forests, “ uprooted, torn, 
and swept away like "—for the most 
powerful roots of the largest trees can not 
withstand its rush; the destruction of the 








banks for some distance inland; and the 
formation of new land in places, are among 
the signs of its ravages. The porordca ig 
an accompaniment of the spring tides, and 
is due to the resistance offered to the tidal 
waves by the sand-bars and narrow channels 
which they have to meet. Its effects are 
most marked in the northern channels of the 
mouth of the Amazon, while little is known 
of it in the southern channels, 


Drift-Copper in Iowa.—Mr. A. R. Ful. 
ton, president, read a paper, before a recent 
meeting of the Des Moines Academy of Sef. 
ence, on the pieces of native copper that 
occasionally occur in the drift of Iowa. He 
named several specimens that had been 
found in different parts of the State, vary. 
ing from ten ounces to thirty pounds in 
weight, all identical in appearance with the, 
native copper of the Lake Superior district, 
They had doubtless been brought down from 
there by glacial action, and this made it 
probable that the glacial current had some 
time during the Ice age flowed in a south. 
west direction. So, pieces of lead-ore have 
been found in parts of the State southwest 
of the lead-region around Dubuque, point. 
ing to the same supposition. 


Sewing Fertilizers.—Professor Storer, 
of the Bussey Institution, has made some 
experiments to determine the quantity of 
given fertilizers which a man would natu- 
rally throw from his hand in sowing an 
acre field. Having measured off a half-acre, 
he employed a careful laborer, accustomed 
to such work, to scatter the fertilizers over 
the soil, directing him to sow them as if he 
were sowing grain thickly. Doubling the 
amount actually sowed on the half-acre to 
adapt the proportion to the standard of a 
whole acre, the quantities sown were, to the 
acre: of nitrate of soda, 214 pounds; of 
muriate of potash, 173 pounds; of super- 
phosphate of lime, 173 pounds; of blood, 
bone, and meat-dust fertilizer, 124 pounds, 
All of the substances were quite finely pow- 
dered up, except the nitrate of soda. The 
blood, bone, and meat-dust fertilizer weighed 
50 pounds to the bushel; the superphos 
phate of soda, 68 pounds; the muriate of 
soda, 69 pounds; and the nitrate of soda, 88 


pounds. The experiment was repeated with: 
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a student of the institution, “an exception- 
ally intelligent American of one-and-twenty 

” without much experience in that 
work, to do the sowing, and who moved as 

y as the other man had moved delib- 
erately. He scattered nitrate of soda at the 
rate of 194 pounds to the acre, and muriate 
of potash at the rate of 116 pounds. The 
laborer’s work may be regarded as a useful 
indication of what would actually happen in 
case the specified fertilizers, says Professor 
Storer, were sown by hand. It will be no- 
ticed that the figures of the table agree very 
well with certain rules or statements cur- 
rent in agricultural journals, concerning the 
amounts of saline manures proper to be ap- 
plied in practice; and it may well be true 
that some of these rules were originally 
based upon observations of the amounts 
of material that a man could conveniently 
scatter. 


Suicide a Product of Fast Modern Life. 
—The “Lancet,” noticing the increased 
prominence which suicides have appeared 
to assume in recent years, and believing 
that a large proportion of those crimes are 
the deliberate, conscious acts of persons 
overburdened with the cares of life or dread- 
ing some terror, attributes the increase to 
the fast rate of modern life. Boys and 
girls, it says, “are men and women in their 
acquaintance with and experiences of life 
and its so-called pleasures and sorrows, at 
an age when our grandparents were inno- 
cent children in the nursery. . . . Life is 
played out before its meridian is reached, 
or the burden of responsibility is thrust 
upon the consciousness at a period when 
the mind can not in the nature of things be 
competent to cope with its weight and at- 
tendant difficulties. . . . Forced education, 
commenced too early in life and pressed too 
fast, is helping to make existence increas- 
marriages, too anxious struggles for success 
in life, too hazardous adventures in business 
enterprise, the rush of undisciplined and 
untrained minds into the arena of intellect- 
ual strife, and, above all, that swinging of 
the self-consciousness, pendulum-like, be- 
tween excess in rigor of self-control and 
untempered license, which constitutes the 
inner experience of too many, are proxi- 
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mate causes of the break-down or agony of 
distress which ends in suicide. The under. 
lying cause is impatience, social, domestic, 
and personal, of the period of preparation 
which Nature has ordained to stand on the 
threshold of life, but which the haste of 
progress treats as delay.” 


Oil and Earths as Food for Mlee.—Pro- 
fessor Storer, of the Bussey Institution, has 
discovered that mice, when short of food, 
are capable of eating putty and of living 
upon the oil which they assimilate from it. 
Their capacity for feeding upon oil was 
demonstrated to him when one morning he 
found the wicks of the lamps which his 
workmen had left overnight in the cellar 
drawn and combed out, and the oil all sucked 
from them. Some months later he had sev- 
eral panes of glass set in the windows with 
new putty; a few days afterward he found 
the putty all eaten off. After making these 
observations, he began experimenting. He 
caged some mice, and, having fed them oats 
till they became accustomed to their new 
quarters, he cut down the supply of oats to 
just enough to keep them in good case, and 
gave fresh putty—ten or twelve balls, large 
enough to just pass through a three-eighth- 
inch hole to three mice. This putty, weigh- 
ing twenty grammes (16°7 grammes of whit- 
ing and 83°3 grammes of oil), furnished five 
and a half grammes of whiting, orone third of 
its weight, to each animal. The whiting was 
passed off as an oilless dung, which became 
very large, white, and friable. It was rela- 
tively the same as if a man of about one hun- 
dred and fifty pounds weight were to eat and 
pass off fifty pounds of chalk a day! The 
mice would eat no more than the quantity 
named. If their allowance was increased, 
the surplus was left. To prove that it was 
for the sake of the oil that the putty was 
eaten, balls of whiting mixed with water, 
and of gypsum and water, were tried. They 
were not eaten; only a few of them were 
scratched enough to satisfy the mice that 
there was no oil in them. Red ochre when 
substituted for the whiting was eaten the 
first day, with the production of red dung, 
but was not eaten on the second day. It 
was better relished when mixed with whit- 
ing, but the mice soon’ tired of it in that 
shape. Yellow ochre was hardly more ac- 
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ceptable than red. Mixtures of linseed-oil 
and gypsum were eaten freely, but not so 
freely as the whiting mixture. Carbonate 
of baryta proved to be poisonous to the ani- 
mals, but the poison seemed to be neutral- 
ized when carbonate of lime was mixed 
with it. Carbonate of lead seemed to act 
as a poison, but not so deadly, provided it 
was mixed with whiting, as it might have 
been supposed to be. Clay was not appre- 
ciated by the mice, but was eaten when 
mixed with whiting. Experiments with va- 
rious results were also tried with sulphate 
of baryta, silica, carbonate and oxide of zine 
(both eventually producing death), slaked 
lime (of which only one of the mice would 
eat enough to kill him), and whiting and 
sirup, which was eaten freely. Similar ex- 
periments were tried on rats, with similar 
results. 


Rainfall as affected by Wind. — The 
proper construction and location of rain- 
gauges to secure measurements agreeing 
with the average rainfall on the surround- 
ing district has been a much - discussed 
problem. In 1766 Dr. Heberden observed 
that gauges on the ground collect generally 
a larger quantity of rain than gauges on the 
sides and roofs of buildings. As a sum- 
mary of facts since learned, G. E. Curtis, in 
“Signal-Service Notes,” No. 16, quotes the 
following from an article published by Sy- 
mons in 1878: “The greater part of the 
decrease is due to wind. The stronger the 
wind, the greater the decrease with eleva- 
tion. The less the diameter of the elevated 
gauge, the less will it indicate. A gauge on 
the leeward side of a tower may collect as 
much rain as one on the ground. A gauge 
in the middle of a large roof may, notwith- 
standing its height, collect very nearly the 
same as one upon the ground.” In the fol- 
lowing year Symons further stated that 
“there is no evidence of any difference be- 
tween the fall of rain at various heights 
from sixty to two hundred and sixty feet 
above the ground.” How the variation in 
the vicinity of buildings can depend on the 
wind was explained in 1861 by W. 8. Jevons, 
who said that a stream of air meeting an 
obstacle leaps over it, flowing with increased 
velocity above it, as a river flows fastest 
through narrows. When two equal drops 
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of rain fall into a current of air at points 
where the velocity is not the same, one drop 
will either approach toward or recede from 
the other, and the quantity of rain falling 
on the space Aeneath will be increased or 
diminished. The large rainfall registered 
at the Signal-Service station on Mount 
Washington has recently been specially in. 
vestigated. Four extra gauges, three inches 
in diameter, were set up seventy-five feet 
respectively north, east, south, and west 
from the station-gauge. The observations 
of thirteen months showed that precipita. 
tion varies materially within one or two 
hundred feet. It was found also that the 
windward gauges generally recorded the 
least rain, the central gauges more, and the 
leeward gauges the most. Hence it is con- 
cluded that the wind affects the distribution 
of rain on the summit of Mount Washing. 
tion in the same way as on the tops of 
buildings. During this period the station. 
gauge, which is eight inches in diameter, 
was found to give larger readings than the 
others, and a three-inch gauge was set up 
near the large one for comparison under 
the same conditions. The conclusion reached 
was that the discrepancy was due to insufli- 
cient collection by the smaller gauge, and 
varied as the square of the wind’s velocity. 
European observers have noticed no such 
differences between the measurements of 
three-inch gauges and larger sizes, but their 
observations were made when the velocity 
of the wind did not exceed twenty miles an 
hour, while on Mount Washington it reached 
seventy-five miles an hour. 


The Food of Animals.—The question 
whether the distinction between herbivorous 
and carnivorous animals is as clear as it has 
been supposed to be is discussed in the 
“Field Naturalist” and the “Journal of 
Science.” The prevailing theory is that the 
primary animal life was herbivorous; and 
this must have been the case with the ear- 
liest and lowest forms, which had nothing 
but plants on which to feed; but among 
vertebrates, and especially among mamma- 
lia, the earliest forms seem to have been 
zodphagous or animal-eating. Among fishes, 
amphibians, and reptiles, even in the earlier 
geological epochs, the vegetable feeders are 
found in a minority. The earliest fossil 
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birds were plainly fitted for a predatory life ; 
and the lowest and earliest forms among 
mammals are decidedly zoOphagous. It may 
even be permissible to ask if among mam- 
mals the purely plant-eating forms have not 
been developed from a zodphagous or at 
least from an omnivorous stock. The oniy 
large group which contains no zodphagous 
or omnivorous members, that of the rumi- 
nants, is characterized by its complicated 
and highly specialized digestive organs, 
“ evidently modified from the normal mam- 
malian type, so as to be adapted to a purely 
vegetable diet.” Numerous animals are 
zodphagous at one period of their lives and 
plant-eating at another, and experience a 
natural and normal change. Thus all mam- 
mals begin life as milk-eaters. Likewise 
all birds begin with a diet of insects and 
worms or of half-digested food disgorged 
from the crop of their parents. Changes 
arising from scarcity of food, or from ca- 
price, are also on record. Domesticated dogs 
and cats often partake of vegetable matter. 
Among wild animals the change in diet when 
it occurs is most generally from vegetable 
toanimal. Curiously, when any species has 
adopted a new diet, it shows a great dis- 
inclination to return to its former food. 
The majority of warm-blooded animals may, 
however, be regarded as omnivorous, in so 
far that they consume both animal and veg- 
etable food. Apes and monkeys, generally 
classed with vegetarians, “never omit an 
opportunity of robbing a bird’s nest, and 
feed with avidity upon a great variety of in- 
sects.” The bears and their allies, except 
the so-called polar bear, carnivores, seem to 
prefer fruits, roots, honey, insects, and even 
grain before it is ripened and hardened. 
“There is no satisfactory evidence that any 
of the cats in a wild state will consume veg- 
etable matter, but at least two groups of 
- the Canida—the foxes and the jackals—are 
not averse to fruit.” Among the rodents 
an omnivorous character is becoming more 
and more fully established. The Solidun- 
gwla, or horse kind, and the ruminants are, 
so far as is known, strictly vegetarians; but 
the other sub-order of the Ungulata, that of 
the pachyderms, includes the swine, the 
most typically omnivorous animals. Among 
the birds, the number of purely plant-eating 
species is relatively smaller, that of the ex- 
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clusively zoéphagous larger, and that of the 
forms recognized as omnivorous is increas- 
ing as our knowledge of their habits extends, 
Thus the animal-eating and plant-eating 
forms of animal life are not separated from 
each other by any sharply marked characters, 
but are connected by a multitude of crea- 
tures intermediate in their organization, and 
consequently adapted for a mixed diet. 


Health and Density of Pepulation.— 
Professor de Chaumont recently illustrated 
the influence of density of population on 
health, by comparing London and Paris. In 
Paris every individual had an area of about 
forty square metres, while in London he had 
eighty. The result of the difference was 
clearly shown, not only in the lower death-rate 
in a larger population, but in the character 
of the diseases, while some diseases—scarlet 
fever, for instance—were more severe in 
London than on the Continent ; others, such 
as typhoid fever and diphtheria, were much 
more common and fatal in the large cities 
of the Continent than they were in England. 
In London, the streets were filthy and the 
sewers abominable, but the houses were the 
perfection of cleanliness ; whereas, in Paris, 
one might give a dinner-party in the sewers, 
and the streets were perfectly clean, but the 
houses were abominably filthy. In Paris, 

“all the filth was kept ia or under the houses, 
while in London it was all sent away. The 
result was shown in the differences in the 
health of the two cities, particularly in diph- 
theria, which was described by French sani- 
tarians as the scourge of their country, while 
in London it took a comparatively low posi- 
tion in the class of zymotic diseases. 


Chinese Acupunctare.—The “ North Chi- 
na Herald” gives some curious illustrations 
of the skill of Chinese doctors in cauteriza- 
tion and acupuncture. With two copper 
coins as his only tools a Mantchoo peasant 
produced an effectual counter-irritation in 
a case of slight sunstroke. Acupuncture is 
performed first in the hollow of the elbow 
of each arm, and is regarded as successful 
if blood flows from the wound. If the blood 
does not appear, the case is regarded as 
grave, and the operation is repeated in the 
abdomen, with drawing back and forth of 
the needle. If the patient shows signs of 
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pain, or blood is drawn, a poultice is ap- 
plied, and recovery is regarded as almost 
certain. If the blood docs not flow, or the 
patient does not suffer, the case is given up. 
A case is quoted in which a young Chinese 
was instantly relieved of the cramp of 
cholera by this process. The Chinese ex- 
planation of their treatment is that, when 
the blood is in the poisoned condition which 
induces the choleraic symptoms, it becomes 
thick and accumulates in certain parts of 
the body, from which it must be withdrawn. 


Development of Zuni Civilization. — 
Mr. F. H. Cushing explained before the Brit- 
ish Association his theory of the manner in 
which the present civilization of the Zufiis 
rose by a genuine process of self-develop- 
ment from a low condition of barbarism, 
in which he finds every reason to believe 
those Indians originally existed. The brush- 
covered wigwam in which they first dwelt 
gave way to a sma!l building of lava-stone, 
or a cliff-dwelling, and that to the pueblo- 
louse, which is both cliff and dwelling in 
one, Their earliest vessels were gourds. 
They incased them in wicker-work for safer 
transportation ; then took the wicker-work 
alone, and had a basket; then plastered the 
basket with clay to make it tight, and got 
the idea of a pottery-vessel. The first orna- 
mentation of their pottery was derived from 
the imitation of this wicker-work frame. 
And all this took only a few centuries— 
nothing near the numerous cycles of ages 
which some anthropologists imagine it must 
have taken man to reach a civilized state. 


Family Relations of the Muata Yanvo. 
—Dr. Pogge and Max Buchner have de- 
scribed the people of the Muata Yanvo, or 
Matianvo of Livingstone, as, although fetich- 
worshipers, practicing circumcision, a “ fine 
warlike race, unhappily addicted to slave- 
hunting, though far in advance of some 
neighboring tribes, and living under feudal 
institutions.” “ Among many peculiar cus- 
toms,” says General Lefroy, “is one which 
invests one of the king’s half-sisters, under 
the designation of the Lukokescha, with the 
second authority in the kingdom. She is 
forbidden to marry, but permitted a sort of 
morganatic alliance with a slave, any off- 
spring being ruthlessly destroyed, and, on 
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the death of the king, she has the pring. 
pal voice in determining his successor, who, 
however, must be selected from among the 
sons of the late king. . . . The extraordi- 
nary custom prevails here that a man’s 
children do not belong to him, but to the 
eldest brother of their mother ; and, should 
a child die, the father must make compen. 
sation.” 


Treatment for the Opiam-Habit,—1, 
his little pamphlet on this subject, Dr, Asa 
P. Meylert says that in all cases where up. 
restrained the opium habitué takes a larger 
quantity than would suffice him. The meth. 
od of cure by gradual reduction alone he 
has tried in one case at the patient’s request, 
but does not propose to repeat the experi. 
ment. Every reduction was attended with 
severe suffering. In another case, he tried 
to reduce gradually, using tonics to sustain 
the paticnt, but no narcotics, nor a sub. 
stitute of any kind. The case was that of 
a woman, whose general health was good, 
whose will-power was unusually strong, who 
had not taken opium long, and was not 
taking a very large quantity—thirty grains 
of crude opium daily. It was a most favor. 
able opportunity to try this method. The 
result proved that, notwithstanding the ton- 
ic treatment, she found a daily reduction of 
four per cent intolerable. We must there- 
fore—if we adopt this method—consider 
something less than four per cent as adapt- 
ed to the average patient. Suppose that 
the average consumption be estimated at 
ten grains of morphia daily—and this isa 
low estimate. Suppose, again, that the pa- 
tient continues the drug to the one tenth 
grain before leaving it off altogether—and 
this would be a minimum limit without spe- 
cial treatment: to reduce from ten grains 
to one tenth grain, at three and one half per 
cent daily, would require one hundred and 
thirty days, or nearly four and a half months; 
at one per cent, four hundred and fifty-nine 
days, or over fifteen months. Those who 
know how easily the opium patient is alarmed 
by any sudden shock, and how naturally re. 


lief is sought from the bottle for every il — 


or mischance in life, need no assurance that 
& cure which must extend over so long & 
time is utterly impracticable for the average 


patient, outside an institution, There re 
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mains but one general course of treatment 
which Dr. Meylert deems worthy of consid- 
eration—that by substitution. This con- 
sists in gradually reducing the drug, substi- 
tuting, however, some narcotic, sedative, or 

He knows of no antidote which 
will allow the immediate cessation of mor- 
phia without pain; the best offered by the 
nostrum-venders being only a poor attempt 
at reduction and substitution. Dr. T. D. 
Crothers states that analyses of fourteen so- 
called opium antidotes showed the presence 
of morphia in every one. 


A Blind Man’s Capacities.—The death of 
Mr. Fawcett, the blind English statesman, 
has brought out a proposition to create a 
fund in memory of him which shall be most 
appropriately devoted to the furtherance of 
the higher education of the blind. Mr. Faw- 
cett himself was a splendid example of what 
a blind man can accomplish when he sets 
his heart on the work he engages in; yet 
what he did, he did wholly without the sys- 
tematic instruction which is given in some 
institutions for the blind. His public work 
was of the best, so that he was one of the 
most valued officers of the British Govern- 
ment. Besides this, he was able to ride, to 
walk, to skate, to row, to fish, and to climb 
the Alps. Though the affliction of having 
become blind after having seen may be 
considered greater than that of having been 
blind from birth, Mr. Fawcett was able to 
enjoy much from having once seen. “In 
his walks with his friends, he would some- 
times wish to go to a place where he could 
have ‘a view’—that is, where his compan- 
ions could describe to him scenes once 
familiar to his sight—and more than one of 
those who have met him have been struck 
on being told by the professor (as a result 
of friendly inquiries from third parties as 
to their appearance) that he was glad to see 
them look so well.” Thus he was able to 
make the recollection of what he had seen 
&@ source of pleasure to himself. Blind asy- 
lums were first founded as a kind of hos- 
pitals for incurables, without any idea of 
teaching anything to their inmates. But 
even then a few individual efforts had been 
made to instruct the blind. Bernouilli, 
more than two hundred years ago, is re- 
ported to have taught a blind girl at Ge- 


POPULAR MISCELLANY. 





861 


neva how to write. Saunderson and Weis- 
senberg did the same for themselves. The 
attempt further to develop the idea was 
made in Paris exactly a hundred years ago, 
when Fraulein Paradies, of Vienna, who had 
made some efforts in the same direction, 
communicating with persons in France, an 
institution was established, in which it was 
proposed to give a general education to the 
blind, as well as to train them in special 
faculties. 


Origin of Chinese Ancestral Worship.— 
According to a writer in the “ North China 
Mail,” the Chinese ancestral worship was 
maintained in most ancient times on the 
ground that the souls of the dead survive. 
The present, it was believed, is a part only of 
human existence, and men continue to be 
after death what they have become before it. 
Hence the honors accorded to men of rank 
in their lifetime were continued to them after 
death. In the course of ages, and in the 
vicissitudes of religious ideas, men came to 
believe more definitely in the possibility of 
communications with supernatural beings. 
In the twelfth century before the Christian 
era it was a distinct belief that the thoughts 
of the sages were to them a revelation from 
above. A few centuries subsequently we 
find for the first time great men transferred 
in the popular imagination to the sky, it be- 
ing believed that their souls took up their 
abode in certain constellations. This was 
due to the fact that the ideas of immortality 
had taken a new shape, and that the phi- 
losophy of the times regarded the stars of 
heaven as the pure essences of the grosser 
things belonging to this world. The pure 
is heavenly and the gross earthly, and, there- 
fore, that which is purest on earth ascends 
to the regions of the stars. At the same 
time hermits and other ascetics began to be 
credited with the power of acquiring ex- 
traordinary longevity, and the stork became 
the animal which the immortals preferred 
to ride above all others. The idea of plants 
having the property of conferring immunity 
from death soon sprang up, and the red 
fungus Polypones lucidus was regarded as 
the most efficacious of such plants. Its red 
color was among the circumstances that gave 
it its reputation, for at this time the five 
colors of Babylonian astrology had been ac- 
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cepted as indications of good and evil for- 
tune. This connection of a red color with 
the notion of immortality through the me- 
dium of good and bad luck led to the adop- 
tion of cinnabar as the philosopher’s stone, 
and thus to the construction of the whole 
system of alchemy; but the plant was re- 
garded first. 


Over-pressure in English Board-Schools. 
—A controversy is going on in England 
over the question whether or not over-press- 
ure is exerted in the elementary schools. 
Much depends, in the debate, on the defini- 
tion to be attached to the term over-press- 
ure, Edith Lupton would include in it any 
physical or mental injury done to any child 
as a consequence of the carrying out of the 
education acts. The school-officers would 
require that the child should have been pre- 
viously entirely healthy ; but Dr. B. W. Rich- 
ardson is quoted as saying that such a child 
in our present state of civilization does not 
exist. Dr. Crichton Browne has reported, 
after examining the London schools, that 
the evil in them is real, and is working 
injury upon the children. It is exerted 
by the “keeping in” after school-hours of 
children, usually those who are from any 
cause behind with their work and have to 
be pushed so as to be ready for the exami- 
nation, and in the imposition of home-les- 
sons. The prime motive to both these im- 
positions is the necessity which exists for 
forcing backward pupils to the examination 
level. The very fact that these children are 
backward is evidence that they are not as 
competent to sustain the regular school-work 
as their brighter fellows; yet they are the 
ones upon whom the additional charges are 
laid. “The influence of that emotional ex- 
citement caused by the approach of an exam- 
ination,” says Dr. Browne, “ is really one of 
the most dangerous elements in educational 
over-pressure,” and the “examination-fe- 
ver,” as it has been called, “is now endemic 
in the metropolis.” Many of the London 
children go to the school partially starved, 
through having to depend upon food which, 
though it may be abundant, is innutritious. 
They “ want blood, and we offer them a 
little brain-polish; they ask for bread, and 
receive a problem ; milk, and the tonic-sol- 
fa system is introduced to them.” Some come 
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breakfastless to school, because they mnugt 
be in their places punctually, and they haye 
no time to eat breakfast. More than a third 
of the children in the elementary schools of 
London are represented to be suffering ha. 
bitually from headaches, and these come on 
for the most part in the latter half of the 
day, when the brain has become exhausted, 
and the pressure of work tells most seri. 
ously from it. Many are troubled with 
sleeplessness, generally caused by their 
thinking over their lessons, particularly 
their arithmetic-lessons. Parents frequent. 
ly complain to teachers that the family are 
disturbed by the children talking of their 
lessons in their sleep. Dr. Crichton Browne 
believes that a considerable part of the in. 
crease in nervous and brain diseases, and 
neuralgia and short-sightedness, is attribut. 
able to this over-pressure. He found noth. 
ing, however, to complain of in Scotland, 
where the children are vigorous, well fed 
and clothed and taken care of. These con- 
clusions have been scornfully contradicted 
by the friends of the school-boards, but 
Edith Lupton gives Dr. Browne a strong 
support by showing that even the school- 
inspectors had not means of 

the facts at all comparable with those which 
he used. Thus, at Bradford, the official in. 
spection was done at a rate which gave an 
average of one minute for the personal ex. 
amination of each child. “Out of that time 
had to be taken the time required for in. 
specting log-book, school premises, sanitary 
arrangements, teachers, and pupil-teachers, 
The children had to be examined in read- 
ing, writing, arithmetic, sewing, English, 
geography, elementary science, history, 
drawing, and algebra. The infant depart. 
ment, in facts about animals, coal, gas, 
salt, form, color, food, plants, clothing, 
rain, frost, etc., etc.; modeling, geometri- 


cal drawing, weaving, planting, drill. Then ~ | 


there was the merit grant in all the schools, 
organization and discipline, intelligence and 
instruction, behavior of children, inspection 
of the exemption schedule and its authenti- 
cation ‘by attendance officers,’ ” prelimina- 
rily to which special inquiries had to be 
made personally. Furthermore, the inspect- 


or“‘had to satisfy himself that in the daily 
management of the school the children were 
being brought up in habits of punct 6 
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good manners and language, cleanliness and 
neatness, cheerful obedience to duty, con- 
sideration and respect for others, honor and 
truthfulness in word and act; and not only 
that regard had been paid in classifying 
them as to their health, age, and mental ca- 
pacity, but that the dull and delicate had not 
been at any time within the preceding year 
unduly pressed. And all this in five hours” 
for three hundred children! Miss Lupton 
adds instances of actual and serious over- 
pressure which had come under her own ob- 
servation. 





NOTES. 


Tue true source of the Mississippi River 
has been determined, as he claims, by Cap- 
tain Willard Glazier, who led an expedi- 
tion in search of it in 1881, to be a lake a 
few miles south of Itasca Lake, and not less 
than three feet above it, in latitude ae * 
25". Captain Glazier’s part 
canoes via Leech Lake to 4m Aen Itasca, a 
accompanied by an old Indian guide, pushed 
down to the new lake, which is of consider- 
able size, and is named after the discoverer, 
Lake Glazier. It is 1,578 feet above the 
Atlantic Ocean. The length of the Missis- 
sippi, calculated to it, is 3,184 miles, The 
lake has remained in obscurity so long on 
actount of the wild condition of the country, 
and because it is out of the usual route of 
the fur-trade. 


Some very satisfactory experiments in 
the purification by artificial aération of the 
ay a supplied the city have been reported 


cent; and of total dissolved gases, sixteen per 
cent more. “The percentage of free oxy- 
gen," says the report, “ represents the excess 
above what was required to effect 

the ¢ oxidation of the dissolved impurities.” 


Dr. Jonn Antnony, who has had much 
experience in Egypt and Asia Minor, re- 
the yh my wn between a 7 ames Pa 
camel as largely a matter of speed. 
‘ormer bears about the same relation to 
latter as the trotting-horse to the cart- 
horse. The dromedary is credited with 
about twenty miles an hour, while 
camel or burden-bearer can not be 
more some four or five miles an 
hour. The Egyptian camel and the drome- 
dary have one hump. Dr. Anthony never 
saw ped. 


F 
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Proressor E. Cony, of Breslau, has pub- 
lished some interesting observations made 
by the naturalist Leeuwenhoek on micro- 
scopic organisms in the cleanings of his 
teeth in 1683, or more than two hundred 
years ago. The observer distinguished sev- 
eral kinds of o' and described them 
so precisely that they would be easily rec- 
le. One resembled a rod—the ba- 
us; others, bending in curves, the bac- 
teria; a third kind, creeping in snake- 
fashion, a vibrio; another kind, extremely 
minute, and resembling a swarm of flies 
rolled up in a ball, was evidently the micro- 
coceus, Leeuwenhoek marveled that these 
things could live in his mouth. Two re- 
markable circumstances about this story 
ron that Lecuwenhoek used the imperfect 
instruments of his time with wonderful 
skill, and that so long a time elapsed be- 
fore any progress was made in the study of 
bacteriology. 


Dr. A. L, Frorainesam, 29 Cathedral 
Street, Baltimore, has issued a prospectus 
for the “ American Journal of *s 
to be published quarterly and dev to 
the study of the whole field of ae 
Oriental, classical, early Christian, 
val, and American, and to serve as the offi- 
cial organ of the Archeological Institute of 
America. It will be illustrated. Professor _ 
Frothi: will be assisted by Professor 
C. L. Norton, of Harvard College, as advi- 
sory editor, and by Dr. A. Emerson, Mr. T. 
W. Ludlam, Professor Allen Marquand, Mr. 
A. R. Marsh, and Mr. C. ©. Perkins, as spe- 
cial editors. The subscription price will be 
three dollars and fifty cents a year. In ad- 
dition, subscriptions are invited from the 
friends of archzological studies for the for- 
mation of a reserve fund to meet the deficit 
which must occur during the first few years 
of the “ Journal’s” existence. 


Accorpine to the statements of Profess- 
or Poleck, of Breslau, the “ house-fungus” 
Merulius 


felled in the sap contains five times as much 
and t times as much phosphoric 
acid as wood felled in the winter. Hence, it 
is better, for the preservation of the wood, 
= as Ge eenheeh Goseerereen 


M. Ovzewsxr —— that ha 
tained more considerable quantities at. 
ferent liquefied io comell liquid ni- 
trogen to beil a pressure of sixty mil- 
limetres at —214° C. sss" Fahr.), when 
it became partly solidi At the pressure 
of four the ebullition, which 
took place at —225° C. (—363° Fahr.), de- 
termined the complete solidification of the 
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liquid. Carbonic oxide behaved in an analo- 
gous manner. Oxygen gave no sign of con- 
gelation when boiled at —211° C. (about 
—348° Fahr.). 

M. Sacc announces that he has discov- 
ered a new alimentary substance in the seed 
of the cotton-tree, which is richer than any 
other known grain in nitrogenous matters. 
He believes that the flour of this seed is 
destined to take an important part in ali- 
mentation, and in the preparation of all 
kinds of paste, in which it acts as a substi- 
tute for milk. 


M. Dvucuavx declares, in the French 
Academy of Sciences, that the vegetation of 
seeds is impossible in a soil wholly deprived 
of microbes. 

An International Ornithological Congress 
was recently held at Vienna, at which a per- 
manent committee was appointed to organ- 
ize a system of regular observations of the 
movements, migrations, and habits of birds. 
It is intended to form a network of stations 
all over Europe, in which persons having 
a taste for such work and qualified to per- 
form it are expected to lend their aid in for- 
warding the objects of the observations. 





OBITUARY NOTES. 


Mr. E. C. Rys, for fifteen years Librarian 
of the Royal Geographical Society, died Feb- 
ruary 7th, at about fifty-three years of age. 
He was distinguished in science as a student 
of Coleoptera and author of a book on “ Brit- 
ish Beetles”; he was also for eleven years 
editor of the “ Zodlogical Record.” 


Proressor Henry Lawrence Evstis, 
Dean of the Harvard Scientific School, died 
in Cambridge, Mass., January 11th, aged 
sixty-six years. He became Professor of 
Engineering in the Scientific School in 1849. 
He was the author of technical books on 
engineering science. 

Dr. Gwyn Jerraies, one of the most 
eminent of European conchologists, died, 
January 24th, of apoplexy. He was born 
in Swansea in 1809, began his conchologi- 
cal studies by collecting shells on the beach 
when he was ten years old, and produced 
his first scientific paper in 1828. He wasa 

in deep-sea research, having begun 
dredgings on his own account ; he afterward 
participated in expeditions with Dr. Car- 
and Professor Wyville Thomson; 
subsequently pursuing similar researches in 
Davis Strait; and was a promoter of the 
r Expedition. At the Montreal 
meeting of the British Association, he read 
a ae od on the relations of species inhabit- 
ing the opposite coasts of the Atlantic. He 
was an active member of the British Asso- 
ciation, and a member of numerous other 
learned societies. 
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Mr. Ricnarp ATKINsoN Pracocx, 
English engineer and geologist, whose a. 
cial study was the investigation of the 
causes of volcanoes and of subsidences of 
the earth, died in London, February 2d, in 
the seventy-fourth year of hisage. He was 
the author of books on “ What is and What 
is not the Cause of Activity in Earthquakes 
and Volcanoes,” “On Steam as the Motive 
Power in Earthquakes and Volcanoes,” and 
on “Physical and Historical Evidences of 
Vast Sinkings of Land on the North and 
West Coasts of France and Southwestern 
Coasts of England.” 


Tue death is announced of Prof 
Luca, the Frankfort anatomist and porno 
pologist. 

Mr. J. Turnsutt Txomson, Surveyor. 
General of New Zealand, died on the 14th 
of October, aged sixty-three years, He was 
born in Northumberland, and went to New 
Zealand in 1856, after having spent seven- 
teen years in the East India Company’s serv- 
ice. He organized the New Zealand sys- 
tem of land-survey, which is very exact, and 
under which land-holders are secure as to 
their boundaries. He had been a Fellow of 
the Royal Geographical Society since 1848, 
to whose “ Proceedings” he contributed a 
paper on the “Survey of the Province of 

.” He was author of several books 
on social and economical subjects, and pa- 
pers on scientific and practical cs, 
many of which were published in the 
“Transactions” of the New Zealand Insti- 
tute. 


Dr. E. H. vox Bacmnaver, Perpetual 
Secretary of the Scientific Society of Hol- 
land, and formerly Professor of Chemistry 
in Amsterdam, died in Haarlem, January 
18th, at the age of sixty-four years. He 
was most interested on the practical side of 
science, in which he introduced many useful 
applications, and was also known for his 
researches on meteorites, and for his uni- 
versal meteorograph. He was active in 
measures for facilitating international ex- 
changes of books, on a plan like that which 
is pursued at the Smithsonian Institution. 
He was a member of the Netherlands Com- 
— at our Centennial Exhibition in 
1876. 


M. C. H. L. Dupvy pe Lome, an eminent 
French naval engineer, died in Paris, Febru- 
ary lst, sixty-eight years. His name 
has been identified with works of naval con- 
struction in his native country since 1850. 
During the siege of Paris by the Germans, 
he directed the experiments by which it was 
sought to make balloons ul in the de- 
fense of the city, and since that time he has 


been interested and engaged in seeking solu- 
tions of the question of the poapelianal 
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